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A cell having a modified foreign chromosome (fragment) is constructed by transferring the foreign chromosome into a cell having a 
high homologous recombination efficiency by the microcell fusion method, marking a desired site of the foreign chromosome by the 
homologous recombination method, and inducing deletion and/or translocation at the marked site. A method for constructing a nonhuman 
animal having a modified foreign chromosome (fragment) by using the above procedure; and a modified animal, a recombinant chromosome 
(fragment) and an artificial chromosomal vector each obtained thereby. 
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m m m 

^ BJ (i Sfe 5) -5 vMi CD if >^ ® ait ^ ^ {C M 1- -5 o 

^tc. :^mmit. ^ ^ ^ ^^}^ h mm. ^ co s a ^ j: t/ ^ co ^ s c is -r s , 
^mm(o^ ?i ^ ti h mm ^ m^^nit. z. n t x- 'ss mx- $> -:> n\h (s^i^s 

-:>x . z mm^ ^ z t iz ^ 0 , 

m^ff3 iz^'\^^j:mM. m xit. \^ h mi^^^itmrn^a t. l x (D^^immm:^^ $> ^ . 

* /c, * ^ ag , 1^ H 3t ^ 5S iS ^ n T V N s ^ # tl It Iffl J; a' 

co^ffl, ^j: hv^z ^ ^ u ^ j]/m^ m^^ fz ^ ;< ^mmo^i'^mm^ ji:tfm^ :< ^mm 

^ its C h 3i>^' pT {I ^j; „ w titirt BttiSfe? iDfi^i^^ S v^ AjE{5^{i 

ckoT, h mmcD^mM^tzmm ^ 4- ^ ?> i> ii±mmM^(D^'(t'ki=^ 

nl ill" S J; o It ^ ii > ^ fb # tl ^ ^ a W ^ 1- -5 a tg ^ffl iJS ^ t: h l|j 

m ^{"^mr ^ z t iz J: -ox . iHmfkmi^'f^xmL[Hm^m&^mm^iSimbtz 

ttPJ-e, C tlSt:'^nrtg-t'4>o/c 1 M b O^^i^S) ^m^^'^^^izD N Am 
it & t!)^ ;{»^ S a ftg I'a IJS ^ ^ ^ hmm(Dmi^. ffiife^/iJif^UJliiKCio 
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^*ii^E^*:lij!t^MIi*(liyv^T^m^i±-5Sf'S« -f ^j: ^ h Y =7 7. V j:. — v 
liJ W {i « ^ it ? to ^ 1^ « tl {c fH i- 5 It IS ^ t# S if) {; W ffl ^ yi)^ 

'JT:-^i:<, 3I{5?f^3a^f6!l'^P1-SDNAiBJiJcD[R]^ ( #J ^ (i > Magram^b, Nature, 3 
15:338, 1985) . tl h ^ B ^ ^' ffli © II ( [i| ^^ b , V ^ ^ T ;l/ ^ ,m ^ T"' ;l/ V 

4'lIJ»i£, 1994) , ^ ib {i^g(D Wffl Mullerb. Experien 

tia. 47:923, 1991) . -f" tl ^ ffl /i :t ffl 1^ M CD ^ ^ fij ffl $ tl T t ( 0!J x. (f 
. Velanderb, P.N.A.S.. 89:12003, 1992) „ 31 ? * A M ^ ^ L T Z n S 

lH5I3lu^^'.CDNA^-aAl"S (Gordontb, P.N.A.S., 77:7380, 1980) -c' U . 

L/> ^ ^ V 5: ^ -r €> ;5" -iS ( Takahashi b . Development, 102:259. 198 
8) T'$)€>o ^#(0^^. ^ V '?;:^{z*Jv>T{i. ES^MO mi^ U /ciWBS. ,m 

^ (C T CD ^. ESIfflSa i ^cD:tM^Sa 4 M T f# 6 ? (I V ^ T 1" ^ T © 

< tD h -7 > S/' 3: r:: 'V i7 V 7. ^ $ n T t /c, 

ffl 15 El ^: :^ t < $!J PI L T V^ 5 . ^ O PII^ (i ^ n - > nj Z^; DNAcD ^ t ^ # 
C tl^Tj-«t;;^t ^cCDNA^;^ ?:#AL/c#JcD-0{i. ^SAXS^fei*: (YAC) 
{Z ^ D > i:7'$ n/c*5 670kbCDDNABf>ffU$> -5 ( Jakobovi ts b . Nature. 362:25 
5. 1993) „ $ e {;«35{' ^j: o T h h mf^aiMite^cD qI^^il^£D*5 8 SiJS0^ 
^HitCD-gP (Cm. C5, Cy2) ^^t.^|^lMbcDYAC(D#At.^^$tl 
/c (Mendezb. Nature Genetics. 15:146. 1997)„ cn^cD||®|{i, YAC4{Sit 
1" S ^ a ;^ES$011ia Slll^i- S 3 i: {I J; U ^T^c ^n/c„ YACC v^-t {i. ^^2 

Mb* t:-cD ^'l-3feDNA?: ^ n — > t S h $ m: i-^ -5 (Den Dunnenf>, Hum. Mo 
I. Genet.. 1:19. 1992 ) . tti fif- it): -fM IIS it' "C- {± . 10 P DNAffi [hJ ± CD ft i^a A S ji£ 
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i}^ m Z t m h tlX ^ 0 . S tS fi2 & # < W S t h DNA»f >t- «: ^ ± -e 
^ (I {Jft It T S ^ ^ ffl 4- ^ 5 „ W-m. h y y A DNA ^ ^ YAC ^ y' 5 
U--e{i. ^ tO20~40%;&i"{'">I b*^(D,ffiJ^/^. ?:^a^ ( Green <b. Genomics, 

11:584. 1991) , 

-?-cD»fjt ( ioMbj^;± ^ffi^ $ ) ^ -7 0 ^^mmiz^'^xr ^ z ti)^u^hntz 

(Richab. Science. 245:175. 1989) , d CD ^ t# b tl /c V 7v flii (Z i5 v^ T 
t h !^^6*jDNAgB?iJ (Alu gB??iJ) *^'^^a5 $ li h iS ? ]^ O i, ^ T (±51 

^ ;^ la ^ 1" 6 ^ . mm ^ ^ y - m m r ?> fz isb ^ dna g ^o^- /Jn $ < ^ jt {b 

L T L ^ 9 C ^ ;!)^ ill {-t b tl -r\ i± A L /c DNA;6^' — 1^ t CO DNA i: L T # L T V ^ .5 "51 

^ it /c (i ;t S , 

(i. Cookb. Nature Genetics, 7:162, 1994) . IMM^^i^ ( Hood . Cold Sp 
ring Harbor Symposia on Quantitative Biology, Vol. LVIII, 339, 1993 ) . 
ffl M fJt (Carrol b. P.N.A.S.. 84:8535, 1987) . ^ 7. h D > (Den 

Dunnenib, bubE) CD n — ]< ^ \Ub^ m ^ ?> :k ^ ^ ^ -o Z t i)^ 

<:fayvymm (~1.5Mb. Cookb, mU) . $ill/c (~3Mb, Zachau. Gene, 13 
5:167, 1993), MM A (~1.5Mb. Frippiatb, Hum. Mo 1 . Genet., 4:983, 199 

5)(Dm,&'?-±&^unL. iimi-sj; o 'y 7. CD i'? m^^m 1^ tlx i, ^ ni^ 
m.^(D^mx' iti^ssmx- $) ^ (b^/w^t-^. 1993.7.5.) , 

mcD^mmaimx$>^. m^ii. 'pmm^it^k^Av'm^-r^zt^z^'Dxmh 

nSGz-^^Kti, jiB^?3cMb~ 10MbJiJl±cD:^ t ^ 4 W L T ^-^ s . t^t o T , * 6 liK S 
M fS ^- f)"^ '^-f ^ CD G/^ > K ± {I # ^ i- s c ^ nj^ <b <h ^t: o T t. , z ti 6 CD m- 
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m ^e: 7. iim x-t ^ fz it) it, ;5i hjh -p js] ja co ?fe a f* rr j-t (?j(Mby.±) tm 

A 1" S 3 h <^:^ 3g 5 ^ 'ti m ^ ® fix c (± ^ rT Hi ^> o , 

Z Z 'i^ (D ^ ^ V $> ^ i}.\b^i: m X ^ ^ -^dlih^i: ^ 7. i:i m X L . ^ ^ 

$ i± s ^ ^I5 CD fi s * ,n T s „ 

li iS ^ mi fc^ v^ T (i . t;^ ^ S W (I J: U ± jkE ® IS ^ «: M ^ -5 ;^ t ^ ® DNA ^ 

nx^^^i)^ im^it. McBridefj, P. N. A. S. , 70 : 1258, 1973) . -r ® "l^ ^ M 
(Dm^^^ l^ti><-fmx-t i>:^m t LXMMt^ ^ hnx^^^^cDi)^^ ^ u "{r Jim 
Xh^ (Koifb, Jpn. J. Cancer Res.. 80:413, 1989), 5 D -fe h Bf tl -5 

f« iiS {* 1 ;^ ~ iJt * « ^ ai . JF^ K -a. S 4a t, -c- * s , ^^mcom 

h wr o , C CO ^ & (I i; U t# (b . \^ h m ^ ^ f£ l,i ^ =E: y 

^□^y-A$taifflflSco^i':/^U-{ig!£^il{E?cDv>yt:>^^. ^^^^^ 

Miife?, ifflJiS^'ft:iite?#co#^E-r5a^fe{*4i|^^-r-5/c<i?){i?ijffl^nT^/i 

(m^it, Saxon EMBO J., 5:3461, 1986 ) „ $ «b CI , ^ ^ n -fe ;K; > "7 
ia?:M*f-r5::<i:{CJ;U, m^it ^ Wf )^ L ^ (D - ^ ^ m x-f ^ Z t M^X $> 
S (Koi^j, Science, 260:361. 1993) , f ^ ^ . ^ i7 D -tr ;!/ ?£ ii . IMb?:*!;^ 
SDNA?:l^It)iga^fflJia{c#A1-oS•iSi:bTMLTv^^i:^^^,ns, 

±S It ^ J3S ^ fi ij tB -r <!; -c- # I ^ I. ^ 9 Sa ii . ^ fg 

■14?: ^^i3-(Si^-rSES|fflflat0^m (Evansf,. Nature. 292:154, 1981) (I<fc 'J St 
^{::m^®=fccDi:^i:-^/c, z (DEsmMiz it^^MM^^ . m^co^m^m, ^ h iz 
(i. llfi^Jiae^MM^di: S^m^^'^ARTtl^ ^ U . v-^ 7^ f@ #: ^ ;U © it 6*] 
fiiC^ g C: ^ S J: 9 ^ o /i Mansour^b, Nature, 336:348, 19 

88), z(D o ^jiEsmmx, ^ - f y V- -( > ^ iz -oxm&iimB^^mm 

^ it - ii w iii {5 ? ^ ^ m < ^ m f ^ V X ft m -r 5 z i; -u- 1 5 „ m^it, 
-7 'y 7. CD i)Xi^min-j- mm L fz ^ 'y 7 t l h k {-^^ it e -7 # a L ^ 7. 3s 
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$ -ti: « \:i h tAi'^MiR-T i ^]jm ^ < -^m^ ^ Z t t^X' ^ ?, . IE '^i? - fS ^iffl M (1 
Pi u. Mis'? {T U )V) t^l^^-^ h „ ^ ^ « fY M ® T 1/ CD K ffi II M ? ^ fiiit 
m.L h "7 y 7. JL ^ -/^ ^ ^ T^-Q {i.. ^ ^ 7.\ia.m^(D\^ V ^\W-\^l^ti^±.^\^ , 
^ ^ ^Bfi J: o T j^fiJcD T U- i: t; fi^til L V 'i? 7. T' {I t V mit'M^-^^ 

^^{-±#^■-5 (S. D. Wagner ib , Genomics, 35:405-414, 1996) , 

L L ffi?iiJgiliRiS«?i-C-t§ f> tl/c|^6*j3S{E^::^fl^ifflM(iin vivo T' CD ±S it :R 
^ /c § Z <!i < ^ (1 J; S a iR JE o V ^ Ji h ti, E (DM^ h ^m^U^ (D ^ 
it T U T V ^ S is ^ n * o ( ^ ?t • il . ^ SIE ^ 30 W / W ^ v — T 

;UUPS/U-X ^±tt. 1995) , *5<.Wi. 2aS®il 

iR^^fU, M;l{i^;tv^ :i>>iiftt$fflM{i^LT/^^ ^' u m^^X ^ -:f )V 

y y ^ 7 h ^ L fzm-^ ^or.mm^Esmm*^^M^ 7.t^j:?^m (i'> ^ 

(itgP^. IIM±S«2U 42-45 , 1995) . ± . ESfffl M (i ±S « ^ {4^ ck o "C ^ 
-ft: tl ^ if M 16 ^ O fc^ 7&^~ 'J , 2 Ih] CD — > ^ — y >y > T' (i ^ p< ^ V 

v^^cii'A^ib (M^^b. m^m^ Vol.11 No. 20 iffij 1993), mmm&^xm^^ 

^ M ^ f* ^ t# S ti ^ , i: U ^ (-t 1^ 6^ a ? 2 o JiA ± CD Jt ^ (i , ^ n n CD ^1 
6*]atfe??:^xn^M$i±/hV'^;?.^f^ML;'cCD^5SiaL-C2oiii.±cDafE?^ 
^-"E izXmL fz-? ^ ^^i^m^ ^ Z tz (.N. Longberg <b , Nature, 36 

8:856-859, 1994). fiS« f S ^ ^ j1 ? jfi ^ L T # L . 5C MB (I J: T 2 O JiA 
±CDiie? ^ ^Ji L T^c V 7« <b (- (i, ESIfflJig {- is T . 2 0CD11 

i^Ui-t ^ :i t i)^nt:>nx ^ fz (J.H. vanRee^b, HumMol Genet 4 : 1403- 1409, 1 
995). 

^it^mfjE ^m-oEsmm ^ . in vitroxmrnrnmiz-^it^ ^ z t i^^u^hn 

TV^§ (T. Naltano h. Science, 265:1098-1 101, 1994, .-^.J. Potocnik h. Th 
e EMBO Journal, 13:5274-5283. 1994) . Z O ^ o m m 7. ^ A . m^l^!^?.^. 
B m M S -C- 5]- {b it » -C- t 6 V X ^ A (i , B lUl )ia CD ^ It • ^> {k i§ IS V ^ T fig 
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■t ^ ^Mfacom m ■ ^> fb H -7- CD fcf! a£ CD ^-ij m f# $ n r v ^ -5 « 

— , g -A DN A iS A ^ ^ ,g 1!^ T- (i m ili ® YAC ^ — >,z ^ □ — > z?" nj tg 
3fe DNACSf ;t CO -A a- $ PS 5^ <h % n T g- /c. ^ CD A t ^ ^ M ^ -5 DNA & ig « Kfl 

IIS {z 3g[ A nJ ^ f* ^ A i: 9 t;^ 31^ V 9 7. fi U ^ ;i/ /s ® it -? # A (I 

^ ^ n z h (i < . * ^ M ^ B it T' ^> § # ^ b ti T g ( ft fe^ b . 

h V V X S^" oiJ^ ~y ^ ;t □ V - , I^Mtt-y- -f :n. > 5^ 1- :7 ^ /7 . pi 43-. 1989) „ 

mm t L Xli. i-^l T CD J; 9 ^ CD Ti^"^ (f b n -5 , 

• ^^Sfflfla?:iE^^^McDV'^XES^Mi:U-Czn(iti h^fef^^A'&^T^oJt 

TiiSiJnJtg^d;^fef*U/^;i/(DAi-^=titfE?^^{i^'i'7.cD^^«;i:oT#<cD^ 
^g(5E^"c-*) S h % A b tlT t 7c (Groppb, J. Exp. Zoo!., 228:253, 1983; 
i^Rt^-, /W ^ V^a:T;l/i' U -X 8 i^'- > T- 1- > ^±^1:, 1995) , 

5VMi^iaBS^cD^^{kU/c{*|fflMCDt;CD-U-* U . ^CDck o ^{*|ifflSSS*CDg^fef* 
/b^'^^-fb^ESaJiSfr^A $ n/ci^-^. ESIfflM :$!i--fb ^ i±/c fj (Mullerb, Nature, 
31 1:438, 1984) , ^ -fb ^ "C L * ^ CD t? (i ^ v ^ *^ (Sugawara. Science. 247:7 
07, 1990) t^^hntz. 

o ^ -e t 5 7i>^ V ^ -5 Po^ S o V ^ -c (D W ^ # # O V ^ , c cd 2 # {i fcM-^ -5 

A ^ ^ m VN CD - o (d; ^ DNACD ^ 5^ ;u {b =R *l *ei ^ ^ n S , ^ n (i liffl (Z) ^ -fb 

(Ceder, Cell, 53:3, 1988) , ^ij^ii, Kf*}t{E^ CO jg^^-fb (I ^ ^ gPfiift 
m6*JDNAmgl^Sft^;ov^-t:. ^ 5^;Ufb U =&B^ifflfla{;#A L /c^^. ^ ^ )\' 
-fbfD^^S (iMMfl: $ fflM ^SiS ^ ffiSi- S h o S (Hsieh 

b, EMBO J.. 1 1:315. 1992) , ^ , * ^b ;^ ti, ^ffl fig 4i T' {i ^ # ^ ib U T , 
de novoCD p< 5^ ;l/{b A^^a U i" V^ i: $ tlT v> -5 (Antequerae. Cell, 62:503, 
1990) , J: o T ^ nST'CDfiJf^^^ b . U3i l(i Ifll ll^ ^ . t h - 7. isft: ffr fffl )Kl (Z) fc^ 

•r b < (I ^ f-^uib nx v^ s T'^) 5 o m f>{^ 31 -? * w ;^ cd Biiii litii-c- IF. m- C: 
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!^ ^ f -5 h -t 5 - i: (i ^ ^ T' fi ^d: o „ 

:i:i-C-. mm-t ?> t (D t L X Wlmenseeh (D 2 (Dm^ ( P. N . A . S . , 75 ; 1 9 1 4 . 1 
978: P. N. A. S.. 76: 879. 1 979 ) {Z a @ L ^ tj" tl (i ^ b ^ V ^ , 1 O (i t h M IJII 

\M t 'y T^Ecmm.. t o i it^ h M-mmm t ^ Ecm m<D±mMWi'^ ^ 
>) u h ntzWL-^ m*^ h ^ ^ "7 -7 ^ 7. ^£ i^m L t o X' $3 ^ znh(D^^ 
i^^^-x (Dm^^^iz^^r < (nmm^^.^^mm^ n. ^ ft » ^ !i fg v ^ > # x. 
hnx^^?> imuh. -7 7. (Z) ^ ^ b - V . mn^^t, 510. 1937) „ ^tz. 

$ n/c i: (i±iB(Z) I 1 Imenseeb co^feii^^^C 

^^Bjii, m m <D ^ ^ \i h m is J: ts" ^ <D ^ m i:: ^ ^-r ^ m m t 

5 jc n - v IfflflS (Dm-^ (z J: U {■^S^ $ n/c/N -i yv K - ^ ^ S C @ 6*1 

)^ ±.(D]&\^^^%m.^ h ^ ^ y h ^ {"r-m-r ?> iz tz -o X . 9[-^Mm^^^ 

fzit't (Dm }^ ^ ^ ^mmiMt Lxmm-^m^j:6->it^m^^^i:U^f-r ?> m\\ m 

^ mm ^ z t s ff^ t -t ^ . 
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^ aj (75 m ^ 

h at fe? ^j^i- 5 ^ p< ^ 7. 5: f#/c, S ^ {± CI CD - <D {ij: U , tl * 
-C^ nTfigT'* o /cSADNASf jT-COf@f*CfcMt 5^}^. :5.a'^DNA »f ± CD 3a {5 ^ 

^^^^^^ J y ^ 7 0 h ^ nfzM^^mm^%?> ^ t iztmiti Lfz. ^b^# 

1 . ^-*/c^i^Ii$ICD^i-^fe^fe{*^)Sv^{i^cD»rj^^:^t>^5:?^-tr;^4f^S^U. 
cD^*^fe^$:*Sv^{i■e^Dgf>^-^^A$-tt6:lil^:^^1^i:i-S, dr><^#^ti b«j 

It 5 ^ n -tr i: cDii^ {; J; U . ^ib^t^tt ^ ^^Jf-t S Iffl^^ iu HB# - ^ (i^I?^ 

<D^*^fe#:^)5v^(i-€-(Dif>T-4:^A^-y:S^h5:i^mi:i--5. 

O^*^fe#*6v^(i^(7)Bf>t$:^0^{b#tgtt$:^}ti-5ffflflacDf-^M^?S„ 

;{)^'6 7 0kb^Mx.-Ct;ct<. ^^bfl. 1Mb (S J5 i§L&n ) UK ±X' -o X t> ^ 

v^, ^^3fe^fe^*^)5v^{i■?■(Dl»fjt{i^A^*4 3 - \^ ^ t (d x $) -o x t 

S (i miii CD ^1- Jfe §fe f;^ * 5 {i -e CO rr i^- 4 ^ t> nil M i: ^ ^ p -tr B liim(Dm^^ 
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{i , M sB y; <y Y mut>^ h m% ^ ^ "7 u ^ )v>t ^ h \ u ju Bm.n^ 

$)o-LfeJ:'.^, ^ ^D-b;L'BjStlcD^«'v^||Hfl^(i-7'!7;^A 9 mMX -o X J: , 

»f >T- a 6^ CO a {5 ? ^ ^ ® -e u\ ^ -ft: # ti tt ^ ^ i- -5 CO ^ ^ ^ 

$tn:v^Si:chv^„ :?t-^?fefe^^Si,Mi-e(D0fjT-*^*^i'^^< 2ffico@6*jco 
^cD»f>n±cOiSa6<](^3S{K?i:IlIb*SvMi^iIiI(^F*gHttitf5^*^'?KJ^$nTv^ 

{±^i[ii(Drtiattite?«i^sy^/c itPr mcDMiLmi^^ t^umi ^ tix v^ 5 i: ct v>„ 

Mf*SfIji{E^ T-$) o T J: 1 J: 2 CD^?£ {I « v^T ^1-*S^fe{*^€> 
i.Mi^CDISf>T-/i^@6^CD3afE?«:^t>^t<CO-C'$)U. •^CO^^^fe{**Sl.^(i^COif 

XiiUTVN^^Mco^^t: hm<^(Dmt(D^^^^i^mLXtJ:^^. Suiag6*JtDiE 
{5^ in b $) 5 (iffilsj CO Httjl{5?;i>^'X« U T v^ S ^^cD#^ t: h Hi 7t)^'1^.6*j 
it {5 ? tS m ,m ^ ^ ?S «^ =): U M -r S Z i: 7&^' T* t S , ^ p< ^ h h ffil . ^ - 

rr>t±£031{5?^^mu, a^^Kife^fe{**SvMi-^co^M-?:?M(::{5jinrtg4t; 
cD-C'*5iiJ;i,^, =3r^7^|it:hllifi!|^{i, i!f*L<<iiii?Lllii!|^-e*tJ. iU^fSL 
< (i -7 >^ 7. T' * 6 , 

3 . iji - * T^c (i^I CO ^1- 5fe ife * 6 ^,^ (i ^ rr J-f 4 ^ V it ^ m 4 « -5 
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wo 00/1 0383 PCT/JP99/0451 8 

mm. 

3 commi-^^^X ii. ^ * Sfe {* * S i,^ (i ^ rr )t @ fl^J CD it ? # O ® -c- 

* /c, ;51> * ^ 1^ S ^,^ (i ^ to rr >t ^j--^ ^d: < i: t 2 a cD g 6^ a ? ^ t.^ t « 
±^Da^@S<]^DjlS^5?h|W|l;*§^,^{i^g[lI^Dl^S■tiat{5?*^'^K«$n-Cv^-ctJ:>.^o 

mm^^j;:zfmi^t^$^mis^^x$)r>xt^^^, ^it^m'it^i^m-t ?>mmit. k 

^ tz l^m^CO^Mm^i^i} h (Dm)^ 6 l O k b ^®^-ct;j:<.^» 

tn\^^h\<^i.-^mm(Dp^m'^-&ii^^(D^mt.fz.{%}i^m(DnyLmB^-h^mm^nx 

\<^X^^\^. MIE a (ifn{;^jll{5?-e* o T J: v^, fa it ? #: 

5 . 4 ® =Jr ^ ^ i>iH b V mm ^ tz (D ^uo:> ^ % h n ^ m - ^ fz 

CD ^f- il5 ^ f;^ * </Mi CD rr Jt {!S L . IS ^t- * 2fc €i * -5 ^^ (i (D rr j-V ± CD it 

10 



wo 00/10383 PCT/JP99/04518 

6. iji- * /c (imgi(73^5fef^fe{*i> S VMi^ cDrr)t ^ (Sft L . !^ ^ 3fe {* * -5 

^tmmt(D^^mmx'$)'oxt>^^^. 

9. ±$i<D B mik t ^ x-n --r t (Dm-^ iz i i) i^m^ tifzy-^ V k — v. 

10. 4 (D^ }i hm^t, L < iit(D^m. 5(D^^\^hm'^tL<iit(D^m. 
^fzii6(Df^\:ihm'^tL<iit(D^m(Dm^. m^3^tzitmMiztsy.^x . 

11. 10(7);^-S(r J; U M5tT' t 5 

12. 6 7 0 k b Mx. S t h Mf^ii^s^ CD^I'^ ^cC < t -o 4 i^l^ L . mU^^t^ 
1 2CD t h iHil > 1 M b J^iL ± (73 t h fji f4i it {h ^ O ^> 4' < t - O ^: L . 

1 1 



wo 00/10383 PCT/JP99/04518 

fig i- €) h J: V ^ , t: h M (5 !i « b h IS $1 iS . t h I? SS « IS -F . t h 
!|8 $a A jl {e ? ^ /i !i ^ n CD ffi ^ ;b -tt T' * o T J: I V, $ ib (- . 1 2 (Z) ^|-: t: h !E2j 
T (i, ^ h h h b S v^ iiffl (^] (Z) # t: Mi il^ In 31 -7 

L T 1,^ -5 J: 'v^, t- « t: h ri{>ii iifS ^ h [sj b * 6 t/Miia 1^ CD # t: h Siil^Jn 
f*:iifE?CD 3a{5?tglRl,mj^ ^ C J: S 1^^^ t: hlijii^fitl^^mfE? J: 

13. i2cD^^t: h m^comum^ t ^ x.a - ^ mm t com^ X 0 m h n ^^-( y' 

V H - V , 

14. IStD/N-f y U K-V {; J; U ^Smi*:. 

15. t: hm{*co/>4"< i;t;-o(D^^7.^/c(i-t^y^^;z.^^m-rs#h hffiil^o 
15CD|^ t: h lit^ (I >,^-c ii. ^m-r €. t: h Jaf*® ^ 5 7. ^ (i-y- 7'^ ^ ;^cDS 

;^^/c{i+l-y^5X{i, IgM. IgG< IgE, IgA. I gD^S^ zf^nh 

COV y ^ ^ 7^ . ^ fz. lix: n h CDm.^^ ti^T:- $> -o X t> J: . 

16. 6 7 0 k b ^ § ^- * iimiit® D N A iSit U > 3^^5ftDNA± 
iDiif5?^§^]^i-S^^t: 

lecD^^t: h lijffel *J T fi, S D N A±iD3t{E? il 1^ b * S (ilS 

[11 ® 1*1 iatt3fi{E? L -C -C J: >.^„ 16® t: h ffijl^ (i. 1 M b i^; ± cD ^ — 

*/c!i^IiStcD^*DNA4^itL, I^^3feDNA±£DjK{E?*:^^LXt;J:i,^, 
lRlmi-S^5feDNA±^D3t^K?i:rab*5^.>^i^al^^D|^Ett3t{5?!i^^MLTv^ 
T cb 

17. #--*/i(i^II5jcD^*^fe{*Aov^(i^cD»f>t?:^t.'^ ^n4r;i/$:f^ML> 

18. ^ < i: t- 2 M CD la 'ffi it {e ^ iil $ tL T I- ^ § ^ fb ^ '14 4 « 1- •S fffl Ua „ 
ISCD^aHa C l^-C fi« '> 4 < h 2 S CD HI '14 ig {5 ? CD M f JI * >t {1 CD AL 

o T cfc ^ , fii^ *s ^ n-c >. ^ €) m -? !i In w m M J® J: fit \^ m. in m fii -7- 
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wo 00/10383 PCT/JP99/045I8 

•tt ^ MHH IJa fc^ J: 6'=^ ^ n CD ^ 51 f* b J53c 5 itl J: 9 il i" '3 C i: t;- ^ S „ 

19. 'p < 1 1 2 mcDmm m ^ c j; u . i i^ii irai ii^m-t -6 yj 

# fg f± «: -r fi fls ® E ^ e ? ® >t fflii CD M ii: ? ^ fiig L , mm^^m 
mm(Di^:&T-c-mmL . mm m '\± t ^ tz m t mm l . znhcDm^:^^u-~ 
> ^'-r ^ z t >,z i •■) p^m-i±mB^(Dmm(DM iLMi^^ ^^^m-^ tifz^^nn ^ x. m 
«: ^^ c J: v^, mmm -- 7J - mi^^ m h mm m.i^ X iz ^ >) 6^it^m\^ 

*: iSif -r S «Hfl&CD P«g Httil{5?£D>t{PJI® ?tiLii{5? ^ M« L . ^ ^ H it -fs 

? fD fik ® fsjl © ^ i£ 31 {5 ? ^ » V - ^ - it ? «: ffl V ^ -5 [51 M M X. J: U 
5^«Lrt;J;v^, l*lH'f4it{E^®>t<l(Z)>r^w:3tfK?*:6SiSi-S/c<!DcD.tlllJffi^A 

izm^^ ?>mmm'\k^ - ti -mB^T)^. cd m (d m iimB^ ^ mm -t^ tz ^ cd m 

cD>t fJl 5:iSf5^ SSiSi- S (D tg [5] A ffl 6 ^^J»tt V - :^ - 
it ^ fife ^ fD {III (D ?t it ? «: fig±« 1" S <fe CD ^g PI a ^ ^ {C ^ -5 ^ if tt 

^;t^i?S^j^cD^f3feafe{*^)Sv^i^^^Dif>^$:^^A$-ti:SSSI[gsa^ LTcD. jfufa 
CD ^ {b # tgt4 4 {Sit i- 6 Iffl M CD =fij ffl ^ & ^ #t -r 6 . ^ - ^ fi?I CD ^ Jfe it f£ 
^fe-5t.^{i-?-CD»fJt{i. ■T'^^; 5K. =!X^K> YAC^CD^^:? — Ca-^^ii^ 
nT<,>Tt;J:<, #■-^;^cii1t¥jccD^$'t-*^fe{*^>Sv^{i^cD»f>t!±5 ^D-tr;l^{z 
^^nT^.^TtJ;v^. ^A$i±§iii-^;'c^i?IfS(©^*^fef*^)S^<^^i^cDif>t 
(i , ^ -fb # is # ^ -5 Iffl M ibn ^ T 5e « $ n T I ^ S F*U H it -fS ^ fWl b ^ 

(iia CDiE{s^ ^: ^ t. (D -e & S h ct ^tt C I^g ^ $ S © t:- ^cC ^ , 

Iffl » {C *D V ^ T < r t@ II CD it {5 ^ J h !i . ± tl ® ^ /c (i fl iZ I ^ T , [U S * /c 
(i i£ M CD -14 M ^ Jt o ^ > ^ M ^ n - H -r § it -? & ^ 9 tD ^ -t -5 , 

13 



wo 00/10383 PCT/JP99/04518 

^ ^ p -b ;!/ ^: M L , m ^ ^ a ^ ju ii(D m-^ 0 . m m cD ^j: < t tj 2 mo:> iH 

H f± a e ? $ n T ^ s ^ f t # Eig '[4 & Cfi 1^ -t s m m ^ m ga iti - ^ tz i^m^o 
9\-^m^i^ & (Dm n x-^ ^ ?> z mnm t -t ^ . ^ tzitm^o^ 

5 ^ D ^r ;i/ ^ CD Hi ^ J: fj . HU SS © ^> ^ < t t 2 a « i*] H 3t {5 ^ AUitg $ n T 
- ^ /c S cDif>T- (± 1 M b 

hmm-^ nx t ttz. ^-tfz^tw.^(D'^^m^i^$)?>^^it^(Dm}^i^ 

5 ^ p -b ;K± , Bu BE /^ •T' U >y K iiffl M ^ ^ ¥ ^ n ^ ^ p t ;l/ ^ ^ 5 ^ 

a -t jvm ^m(Dm mm t X i^^u-^ n tzimmi)^ h mm ti tz t o X -:> 

2 fg f:^ fffl M -e * o T t- i; ^ » 5 ^ n -\Z JUm^n^(Dm^^mMlt^ ^ ^ A 9 mmx $i 

o-Cfectv^, ±iE®=¥^ h»iit^©{^^-i£(;*3V^T(i. ii'-^ < 2 a ® ^ 

■€-CDW>T-^^AL/cm, Mlfflfiai:t^^sErtla■i4il{E^^[l]^^^)5v^{i^^@[^®M^E^ 

as 1^ <i . ^1 fi^ it ^ l@ 1^ ffl ^ :^ ;t J; U M $ ti t. ® -C- ^) T J: I. ^ , ^ ^ 

^#ti hiijtifi, ^-^tzitm^(D9\-i^'^^i^$)^^'it^(Dm}^ ^i^^fL . 

4 fE j1 rI ftg /j: t- CO T' ^) 6 ^ ct ^ „ # p< V h h lEIj (i irili fL ito #J "C- * S i: J; 
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wo 00/10383 PCT/JP99/04518 

< . J; 'J ^tp * L < {± . V X T- * 5 , 

^fz. ^mmit. - S T'c (i fj( ® ^'t- 3]5 ^ f;t^ ^ S i ^ (i ^ ® rr it ^ t.^ 5 i7 p 

-tr ^ M L , ^ ^ □ -tr ^L' CD U . uu IB w ^> ^i: < 2 M ® H 3S 

? 5S n T V N S i^ ^ ftg 'li 5: i- 6 ^ffl IJa ^ FJU IS - * ;t (i ?a © ^'t- * 

}* {- J: U {■^ i- ^ :i A^' T' § , ^ - ^ T'c (i 11 g!j ® 3fe Ife * ^ V ^ !i ® Hf >t «r 

tl ^ ^-r 6 * © ± SB Iffl CO fij ffl :5- $1 « i- 5 , 

* ^ (i . ± ifi © dp ^ ^ t Mi #1 tD ^ {r J: u m i- -5 Z -C- 1 . - 

^^c{i?I^C0i$1-*S^fe{*$)Si.Mi^cD»f>t?:{S5^L. 3^^51-*a^fe#:i>Si.Mi^© 

^ /i (i © ^ #s CD 32 IH J: 'J t# n S - ^ /c (i ^IIS: CO ^ * ^ {4: ^> -5 V ^ {i CD 
Eef>t=feiSitL. M^*^fe{**5vM±^cDif>^±CD3t{E?$:^m-rS#^t Mfifel. 

f*^>S^<^^i■?■co^>^±^D^S{5^?:%]a1-ST■co^Jl=&M«-rs„ -^hiz. :^%BM 
(i, ±!B®=^^^#^t h»3!fe)feL<(i-^co^^. ^/cfi^^t: Ml]1^feL<{i-t® 

^/c. ^^BJ{i, ±aBco^p<9#thWj!g5feb<{i-t®^#, ^;^c{i#^tMijfei 
t. L< (zS^-rsfflJiai: ?:iin-v|ffl|}ai:cDi4^(cJ; <) i"? M ti fz 

y J K - V 4 M -r s , 

fei*:*Si.Mi^cDif>T-±®jte^^^m-r€>±ia£D:¥^^#^tMitlt.U<{i^ 

«7)?il*;t(i±sB£D#l^t Mitit L< lt^(D^m^ . tKMB ^ t m Is & ?^ itm 
[^coii{E^*^'^MLTv^S^^MO#li Miifeli:^ia$i±€>Cl 0 i^fm.^ n/z 

5, 
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wo 00/10383 PCT/JP99/04518 

U < It^cDT-mcDmi^. S (ililll IjS (3 *5 T . m - * 7^^ (i ?I CD ^ * 

T ^.^-c t, J; ".^o ^^ttl^WCrStt^tlMfiMf^-C^) o T t =k < , M (i Hi ?L 1ft © 
M#:-C^>ShJ;<, J:U^*U<(i, HhM^^-C^S, 

vMitS (D3ite?*^'^)^Ji L -C 5 l^^cD^^ tl h Sij tJ h 3S IE $ i± . U^L fc^Wl^ 

^mmit^f^. ^^'^^i$.^^h^j: ?>$^\:: h Iiiti5:t>'^^ t: Mi t> ^ IS ^ £D 31 ? 
7. T? S , 

*BJ*ffl*«r v^T {i, ^itJtfe^ (allele) ^ PAT ^ T U JV ] t ^ Z t il 

16 



wo 00/10383 PCT/JP99/04518 

L ^ f* l# A $ -tt S ^ fb # ftg is f# -r ^ # H h lij IB M ( l^j x (i . ESB 

$> X t J: ^-^ , 



17 



wo 00/10383 PCT/JP99/04518 

mm (D ^ h ^ m ^ it . t o m -u- ^ -5 , 

1 . ^ ^ n fz 9V i!^ {^L fjf h i> ^ (D m )^ iiik f=rf ^ ^ Mil M (D ii^ m 1j m 'c- 

o T . T B(D : 
4r ^l' ^1 lit ^ {I =b U ffi PI ^ A 5Jj ^ CD IS V ^ fffl flS ^ ii la ^ 3fe §^ * S 

( b ) m &^ m m. ^ m (D m m M is X . m la ^1- 5fe §fe ^ -5 v> (i 

^ CD EST Jt ® fjf M o gP fil , tf" / X (i fu SB tg M ^ ?iJ ^ CD ffi I ^ Iffl Jia (I S 
•r S ^ CD P;t M CD fu te |B] ffi X. (I =k U ^ - Y ^ ^ > ^ ^ ^ ^ - ^ 

Jf A -9- -5 i: J; U . tu IE F/t M cD gp (i v - ^^r > ^ §: X IM . fc^ J; 

( c ) m m m A. m m (D m m m ^ X . lu la ^ * s 

^ CD »f it CD V - # > y SS U SP & fcMi- S ^ fo^ =k t>" / S ;t (i $5 ^ 
^ -tf L <J0 5 X ^1 

^ t' ml ia ^S" o 

2 . X g ( a ) J; 0 ( b ) ^ m fz m ^ (D m m m m ^ m (D m m u ^ ± 
mmm-^ L fzu. X ® ( c ) ^ 9 ± la 1 la a CD , 

3. ^Si!t®teraM^^^*cD;^v>|fflfla*^\ M^-5^*^fe{**5v>{i^cD 

»f>t^«i$-rstcDt:-$)€>±ia2Ha«cD:&s. 

4.ix^^nfz^mm^t^$>^^^ii^cDm)n^um-t^mM:^^m^mwc' 
^>€>±fia 1 aa*fecD:&&« 

6 . K) if^ fffl IS h CD m (D mm-^' $) ^ ±ii 4 n^mcD 1j 

^ — CD A <i ck U Bu la 7^ n p< T IE ?|J /b^" Fif M CD SP {1 ^ A ^ n 5 ± fa 1 

la ® CD , 

8 . u ^ 7 mno) m X ^ nrz ^ iinz X ^ ^ b ib ^ ±m2mmco 1^ m . 

9 . ^ - y 7" ^ ly ^ ^ - ^Win mm mm ^mm (D m^^mn ^ ^ . 

^ - ¥ y- ^ > ^' ^ ^ ^ - CD A C J: U HU IE gP fi ^ 6*] M x. fi? 5^ cD 3S 

,ii fi ?ij i'fr M CD gp fi !: iff A s n s ± fia i aa © cd ^ ia; „ 
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wo 00/1 0383 PCT/JP99/0451 8 

10. f4 ^ M ^ X. B# ^ IS li ie ^ t> ^ - y 7^ f > y ^ ^ ^ - 

# A [5] n# ^ s V |.T> A m , Sf^iitn rna^m.^^ ^mm ^ mm-v- ^ ?> ^ ^ 
1^ - ^ m \^ m. m ^ 9ja m (D m m m m X L . m B^ii.^tf mm m.i^ xm m'<^ 
^ f^m.-^ b eb ?> z t ^ u . ^inn mm !ia.i^ ^mm (D mmmm)^m X ^ 
n fz ^ iiLiz X ^ ^ m ^ it $> ?> it (D m n (D X ^ ^ ^ xf / ^ /z it m 

11. $5 H ?! i5c to ^ 3fe ^ * 5 v^ (i ^ CD Bf CD -e ^ tb 5 t. -e * 

5 ± sa ioia« CD 

12. ?if5tcD^*s^fef*7i)^ mmco^^^mx' $> ^ ±sii\um(Dy^ 

13. [BiacD^ifelTii'li hT*S±iai2|E«!cCD^^. 

14. m^(D ^^-^^w^^ . mficD^ti**t!-*5±iaiiia«fecD^^, 

15. ^ S CD ^ H b *5 cfc t/ V 7. T' S ± la 1 4ia « CD ^ )£ , 

16. mm^^. 9\- ^m^i:^ $> ?) it^ (Dm }^ t mm mm ^mm (D m mm i^ 
s 3fe -r 5 fe f* CD X- tT t3 n § cd -e s ± la i o la m cd :6" . 

17. ^mnmrnm.^ xmm^^ c r e#^T'$>-5±fa9samcD^}^, 

18. ^&.nmmm.i0:^mm(Dm^mm7b^L o x p la t- s ± la 9 la « 
CD ?^ „ 

19. 1=1 iwi M ^ A ^ij ^ CD iffl M ^ IB ( Esiffl M ) -c- ^) -5 ± ga 1 la «J 

CD , 

20. |W1 M ^ A 5iJ ^ CD i« i.^ ^ 1^ ^ 7 b U DT-40iB T* * -5 ± f E 1 f a «c CD 

, 

t2mm^mtk-t?>xm^ $ h iz-^tj ±m i sa^cD^s-?*, 

22. :^^^*^ct^>'/*;t<i$EM?:^b;^c^5^5S^fe^*^>5^,^{i•€■cDBf>^^^ 

tj mmcD mm^fi^ . v-^-^i^s^cD^^^caox fecDx^-5±ta2iiam(D 

23 . V - ;^ - it {5 ^ iffif it ? -e * 5 ± fa 22ia «£ CD „ 

24. V - ;^ - it {5 ^ Tl- 7 > ^ ^ ^* E& ift CD m ^ ^ > ^7 M ( green 

fluorescent protein) it{K^-^>'5i-Mi^CDdi(^fi^itfe^-C-*-6±E22na 
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wo 00/10383 PCT/JP99/04518 

25 . ^'S 3fe jfe fe f;fi * S Ma; ^ CO tSf j-t A^" h Etl 3fe -U- db S ± U 1 liC m(D U 

-=3r >^'5:SfeL7^cgP{5:!lfcM-tS^^^^i J: 6^'/ S 4 L -5 Xg. J: 6^' 

(d) luiacD^^^/c(i$sM%^l;7c^f3fe^fe|:*:^5>.-^(i-r-CD»f>t*^t.>^ o -tr ;U 

^ ^ Bu Ma:6'?^, 

27. X II ( a ) fc^ J: ( b ) «: 15 ?! g$[ .tg [W] ffl ^ ^ ^ ffi #a *: ± 

ffl sa SI ^ L /c m . xe (c) ^ ^ ± la 26ia « CD ;5- . 

28. ^iSttDl=g|fl]|fl^x.'J&^cDffli<^ffflSa*-^. M^o:51-*S^fef^^-5v^{i-ecD 

if^T-^-fSif-r^ t>cDT-5>5±Ha27fie«cD;s--^, 

29 . ^ - f ^ y {f ^ ^ ^ - -h^ ^ u ^ T nim ^ ^ ^ . M ^ - y X 1- > ^ 
^ - CD Ji? A (I ck U ay la X P ^ 7 Ma ?'J A^" m M « gp fi # A $ ti -5 ± la 26 

f a ® CD :& ?i , 

30 . 5^ P P< T @a ® # A ^ tl SI5 fi ^ 'fe ^ if L <fc § ± ga 29 la « CD 73 

31. ^ - y X ^ ^ ^ - n'^ {tin m m m m mmmn ^ ^ . 
- f ^ > ^' ^ ^ 37 - CD A (I ct u ml na gis ^4 ii*] *a ^ ^ 8$ 

,m IE pfr ^ CD f?is (u (z iff A ^ n § ± E 26 ,ia ifife CD m „ 
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wo 00/10383 PCT/JP99/04518 

3 2. aWu ft^ M ^ A # S ® IS Si BS 3^1] ^ t,> ^ - y X f ly ^ ^ ■!7 ^ — 

3? - ^ t@ |p] ffi A ?ij * CD ^iiH jfe (; # A L . Hu la gp fi '-i^f 1% ffl ^ A ^ s 

^ ^ m if L a?) 5 C i: (I J; U . fi '-ft ^ fl^ ,m ^ ^ ^ ^ CD IS lil @a 3''J IE A ^ 

ti ;t fu (r 1,^ T ^ * ^ f* ^ 5 vMi (D if >T- CD ^ ^ ct t>' / * (i $E 

^^^-ifL<St)5±sH31iaicCD^?£. 

33. tSi^c^^*Sfefef:*;*-5'.Mi-e<D^>tCDP^-C'fT;to^-5fctDT-* 

s ±ia32fH« CD -nm. 

34. ^ M 7!)^ ^ * ^ f* * 5 V^ (i ^ CD if >T- ^ 1=@ ffi ^ X. ^ CD i« 1.^ fffl M {r 
fi^fe-t"SS^fe{:^®r^-i:-fT;b^§t;CD-c-i)-g>±sa32fia«J(D;5'^„ 

35. gPfe!f#^fi^m^^^^^*iC r egp^T'*-5±ia31sa«feco;5-}^. 

36. gP It ^ ffl ^ A ^ ^ CD e ia L o X P ia ^IJ * -5 ± f a 3 1 ga « 

CD . 

37. tS (W] ffl^ A ^ CD ^ M '14$^ li IS (ES^fflia) T> ^ -5 ± K 26ia tfe 

CO . 

38. t@ ID ^ S& * CD 1^ ^ M ^ 7 h ij DT-40^ IS "C' -5 ± la 2633 *fe CD 

39. 'K % ^ ^ xj / ^ ^ i:. ^ {i^ h h \x ^ (D m Vx ^ ^ 
o ^ffl sa 4 31 1£ -r X 11 ^ $ b ^ o ± la 26 la « CD i£ . 

40. :^»^^fcJ:t>'/*;^c(ite^^feb;^c^i^^fe#:^S^,^^i-^cDif>t^^ 
O^flScDilK*^', V-;^?-5t{K?CD^m{lSo*< t.CDT'*-5±Sa39ia«c(D 

41. V - ^ - it ^ ^ if ft iit ^ T- * s ± la 40ia m (D ^ ?s . 

42. V - ^ - at fe^ A^" ;t -7 > ^ V y S * CD liife m 7^ ^ > ^ M (green 
fluorescent protein) 3tfE?*5i/Mi-ecDa5C^{:^afE^--Z:-^S±ia40ia 

43 . X ;fi ( d ) {r T . ^ (J:> % mUfi^ h % ^7 U ^ )\/ {'^ 

ML. fig ^ D -t ;u CD Si! ^ {I cfc U . bu sa 5fe J: t>' / * (i $5 ^ ^ diE L 

il5 ?fe fe f:^ * S i,^ ^ CD rr ^ CHOIBI A L , i.^ "C' . .m CHO^Jll fA 
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wo 00/1 0383 PCT/JP99/0451 8 

hs.^n'tJl^i'pmL. M 5 □ -t ^ CO gib ^ J; (J ^ mWdX^^ ^ Zf X 
* /c ^ ;t ^ 3fe ift * o VMi ^ CO rr it ^ ^ f± 4 {IS -r 

^ m M I.Z X ^ it ± %i 26m -m (D m . 

44. 6^^t^mf^^m ir mm.tHiv^mm'm (Essms) * -5 ± la 26e us <^ 
m. 

-c. Tiawxa : 
> ^' 5: ss -r xs. 

^ D -tr ;i/^f^$« U, 1^^ ^ □■t^L'i: CDlili-a-ticl: U . Su iE«X5^ * /i (ife^ ^ ^ b 

47. xs (a) *jj:tf (b) ^mtiis.m.(Dmmm^x.^mo:>m^^mm^± 
m^m-^ L tz'ik. XII (c) ^ n o ± m ^ea m (D 1^ m . 

rr>T-5:^^t-r5t.©T'*^±fa47|H«gCD;5-S, 

49 . — Y r- > ^' ^ ^ 1^ — r- a T ^ . W,^ — Y^r-iy^f^ 

^ ^ - © |i? A J; U rati aa X □ ;>< T Sfi 3?iJ A^" m M !^ # A 4a -5 ± 46 
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wo 00/10383 PCT/JP99/04518 

50 . ^ U ^ T SH CD It A n gP fu {3 ^ ife ^ll if L § ± E 49 SB jUc CD ^ 

51. ^ - ¥ ^ > ^' ^ ^ - -h^ ^ iiL'!^ ^ m m.^ m (D mmw,3\ ^ ^ . 
- f ^ > i^f ^ ^ ^ - (D w X iz J;: m B^&'m m.i^ ^mm (Dm 

ii IB ^ij Pif M © gi5 fi (c # A ^ n s ± la 46 la «c CD ^ ;4 , 

52. muL'i^ mm mm A.m mo mmm¥^i ^ ^ tj 1^ - ^ > y ^ ^ ^ - (d 

^^mm^Lib^z t ^ u . !f# ^ w ifi ^ X. ^ ^ CD IS ii se ^ij ^ A $ 

n gP fi (1 fc^ T ^ * 3^ 4) CD Bf >n CD X ^ ct 0*" / g /c (i $£ 

^?:^ifU<!?)S±3E51ia«gcDSr-^, 

53. IS lg ^ ?^ CD ^ * f*: S ^,^ {i ^ CD W CD T- tT t3 n -5 t. (D -e * 

S ±ia52iB«CD;^^. 

54. Umii^s ^ 3fe $fe 5) S CD »f >T- ^ ffi M ^ X. S& ^ CD S Sffl {r 

s*-rssi^fe{*cDP^T'ff^txst,cDT'$)o±ga52aaiKcD:S'?£o 

55. ^^.^mmum^mmi)^ c r eS^-e*s±ia5iia«fecD^?s. 

5 6. iitW m m m.i^ X m m o m mn^ ni)^ L o x p @e -c- * ± la 5 1 la « 

CD 

57 . m m m. m ^ ^ij m (D m m M i)^ m m m (Esmm) t- €> ± la 46ia « 
CD sr^„ 

58. m m ^ 9i} ^ (D M m M - U h V DT-40|ffl M "C S ± la 46ia «c CD 

59. X ^ <k O'' / * <i $E lg ^ ^ l; ^ 3fe ^ * S ^ CD Bf >t =1: ^ 

oiBfla^jS^-r^xe^ $ f>{c^i.»±5a 463a mcDi^m. 

60. ^ ^ fc^ ct D^' / * (i -fe 4 b ^ 5fe ^) § (i ^ © rr >t 4 ^ 

t.^ ^ffl flS CD il & V - ;^ - it ? CD fg m {I ffi O' < =fc CD T' * § ± Sa 59Sa ifife CD 

6 1. V - - ia {5 -7- 7i^' ^fij m -14 jiS e ^ -C' * s ± ,ia 60,12 m (d yj -m. 
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62. -7 — :^ — M iii ^ i)^ Ti- U ^ 9 Y ^ <D m ^ M ^ > ^ M. (green 
fluorescent protein) 31 -P * S -?• cD aJC ^ it ^ T' * 5 ± SH 60 IE 

63 . X fi ( d ) {r i,^ T > m m m. ^ ^ m (D m m ^ h ^ ^ a ^ ji ^ i-^ 

mu. ^^^P-b^Wi^cDife^fijcU, m a ^ ^ ^ j: tf X ^ lt$i m ^ ± l:> 

^ * 9^ f* * €> v> (i ^ CD if >i 4 cHOfa fa c 1^ A L , . t^cnom M 

«w ^ A ^ -t± 5 ± IB 468B m CD j£ , 

64 . It; h h Si 1^ E& * ® Iffl S5 S (i K ^ M S * to ±S « Iffl 1:' ^) -5 ± IB 

65 . n h «j ^ © iffl M s& i-^ * {± ^ s 511 «D « iffl fla -e * 6 ± IB 

46tB« © ;6-^o 

66. #t hlij!|t)S*®|ifflfia*^ fl^i^S*cDii*|^$ffliaT'*S±iB46gB«(Z) 

67. ^^S^fe^*4>Sv^{i^CD^|f>t*^'^l bS*T'5)S±IB 46 8B*fe©^r}£, 

68. ^^S^fe#:^)€.V^{i^©if>^^0^^^{Ict U^b/i^fe{*if>t?:^i^ 

•r 6 1^ h III !ti . 

69 . X ^ ^ >) ^ f^m^i^m }i . 

( i ) V - ;^ - it ? J; 6*^ 7^ D ^ T iB JiJ . J; 6''' / * /c (i 

( i i ) mmm.i^ A.mm(Dmmm^*\ 

^*-r€>fe«T-*s±iB 68sa m.(D^^\^ h li „ 

70 . ?I ^ CD ^ ^ ^ * CD »f it CD ffi $E JSg C ct U ^ b /i M ^ ^ 

71. M ^ X. ^ 515 

( i ) V - ^ - it {5 ^ cfc t>' 7^ P ^ 7 SB . i; / * ii 
( i i ) {4 M 6*] M ^ P 3g CD as BB J-"'] 
$:^-r€,fecD-e*€)±ia70aa®cD#^li hlftifei, 

72. ,m^^^'l-*^fe^*CD{!^^^*i, I^H hlto!|^^^Ilfla^75^^p^<;fcH^-C^Il^3i:L/ct^7D-e*■5 
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wo 00/1 0383 PCT/JP99/0451 8 

74. a^x.^3l5^fef*;^)iH h 1 4^^fef;^i; \^ h 2 §^ fef;^ Fi 5fe "U- ^) 6 ±ia70MBifi!o ® 

75. m.m^9\-mm^it*^\i h 1 4 ^m^f^t t h 2 2 #^fe{*s5fe-e*s±iH7oiE«c 

7 6. M ^ X. ^ * ^ {* tl h m « $1 31 ^ h SM A it ^ ^ ^ ± la 

77. M ^ X. ^ * Sfe b m M il it ? ^ II /c 51 ^ ^ t» ± HE 

705B«g © t h mm. 

78. T '>^T'^)S±IB70iSm©^^li hlJ)!!^, 

79. WmS-e*S ±|B70|a«fe®#^ll M&!^, 

80. ^■iyX'$>?>±B7OBm(D0\^ hmi^, 

81. ±ia70ia«cCD# t hiSitti, 

82. Mmx-$>?> ±MioumcD^^\^ hmm. 

83. -y h u -e*s±iH70ia«6®#ti hiij!|^. 

84. ^fef*$>s v^{i^^Dif>^©^^ ^ J; 0^'/ * /c (iiSlgtr J; U^b/cM^x.§^fe 

( i ) V - ;^ - it ^5 ? ct O^' 7^ □ 7 Se ?|J , J; t)^' / ^ /c {i 
( i i ) SP If M 6*J ,m ^ ^ » ^ ® IS ii SB 

iJ^mX-^ Hb^fe{*iD/>^<i;fe-S|5(D^J^?:^t'BuiBMJ^x. 

85. IfflM^iX'^^fe §^ fef* * S (i to if >t ^ ^ 1" -5 ^ -C * o -C . TIB 

-t ;U ^; © U ^ (I J; tj la ^ S ^ A ?il ^ © V ^ Iffl IJS /X iy =2 ^ * ^ {* S 

( b ) By sB -(=0 m M ^ ^ ^ © iffi a fla C ^,^ T . hu IB ^ 5fe {/fc * S v> {i 
^ © rr it © /Tr M © gp fii . 2i O^' / X nu ^B ffl [55] M ;^ ?iJ ^ © iSjv ^ fjii (" i±i ife 
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i- -5 ^fe €i « PiT a £75 SP fu !I ffi [Hi M M X. (:: J; U ^ - f =r y ^' r< ^ ^ - 

# A -r €. {; J: fj . m E )Tr M gp fi !i -7 - > ^- iiii -T X IS . J: 

( c ) iju la 10 (1] ffi X. ?ii ^ ;^ ^ ^ ffli jja {c js V ^ T . ou IS ^i- * fe (4: ^ ^,^ 

rr it V - =3p > /7- ^ L gP (-^ ^ * ^ 

^ ^ £D IS ii @e ?ij ^ # A X ^ ^ ^ - , 

87. gP fi ^ 6^ M gl X. ^ CD I^Ji 82 f ij y&s L 0 X P @g ?|J T? * -5 ± IE 8 6 SE «4 A X ^ ^ ^ 

88. lfefe^:^^>S^,^;i^^Drr>t^O^ ^ J; XJ / t. fz. ^ U^C/cffi^^S^fe 

V > (iS^fef* T? ^> o T . 
( i ) V - ;^ - a 15 ? J: t>' 7^ □ ^ 7 i5 ?'J . =k t>' / S 7t 

( i i ) gP ffi !^ M a 3^ X. ^ m © l^l ii @2 

§fe * 6 V^ {iS^fe{:^»f >t o 

89. t:bl4§5fefe#if>tfcJ:t>'tih22§S^fe{*»f>t'& ^t.'±8S88{i 

IE m £D M ill X. 5fe ^> 6 '.Mi ^ if >T- = 

90 . b h 1 4 S ^ if >t J: t;' h 2 # ^ f:^ ^ 4 ^ t; ± IE 88fE ® 
£D M ^ X. ^ ^ S i.M± ^ Bf >t . 

91. t: h M m m a ^5 ^ *J J; t>' H h In @ $M A « 15 ? ^ ^ ± IB 88SE « 

92. 11 h a II 31 a ^ fc^ J; 6^' t: h M ^ M a: f5 ? ^ ^ ± IB 88iE 
®aj^x.^fe#:*6i.Wi^fe#®fit, 

*0^lffl»(i. :$;fI©ffi$fe^Scr)Sfij^i:-*6 B:*:B!^l1^a:5jM. '-ftJM^ 10 - 236169 ^® 
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wo 00/10383 PCT/JP99/04518 

$ ^^ T ^ S « 

m 2 (i. El4iijnfft1*{; v^T t h 22S^fe#: (if>T-) ^ nx v^ s c i: 

;S $ ti-C (.^ -5 ( PCR^I/r) „ 

I114{i. S22§^fe#:#A^^v^'>7.Jilli{CfcMtSt: h^^fe^^cD^}^!;)^ 
? ^ ^1-m^i*»¥XT'^) €> (PCRISW) , 

H! 5 (i, h 22^m^i^m hae^^i^ (RT-PCR) CD 

me It. t H22#^fe#:#A=¥^ ^ x"i77.ai^{Ci3 (tS H hiHS^fgm (RT-P 

CR) (Di^m^ B-rn^^m^MX' $) ^ . 

^ $ n-c v^s (PCR^w) . 

Iff) (Dmm^ ^-^n^^m^MX' ^ . 

mini, t; hl4#^fe{*#AESffflj|^4*=3r^^v'^;^M?i{cfcMt-5t: h^fef* 

laiSfi. h ifil rf T ;l/ 5 > ^ 5^ ^ 7 X' ifil M 41 ® b h M I gMli (EL 
ISA) $ n X -5 o 

I114(i, h Ifll^ 7;U ^ 5 > ^iS^ ^ ^ V> T^lfillt ff'® t h IgGjgHf (EL 
ISA) ^ nx €) „ 

IHISfi. t: h IgMjg ^tl-^^ -r 7' U K — ^ n — > H4B7CD fWlfr (ELISA) CO g ^ft 
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wo 00/10383 PCT/JP99/04518 

m i7(i, t: h ifliyf 7;i/ y ? y ^ ^ 7. jM ?» ® In ti h ifajf T ;u y 5 v 

t: h IgGfn:{:^«£0±iiP;{)^'5^ ^ tlT V^ -6 „ 

I1119{i, h 22#5fefe|$:# ATT2|fflJiS^{r It S t: h LlSB^iJ®;j^£B ( +^ +f > IS 

HI 20 (i , t: h ifo. ^ T ;l/ y 5 > 5^ ^ ^ ^ v ^ A ifli ?f 4^ cD M t: h it v» T ;u 7" 5 > 

[2123{i. pLoxP-STneo =7 7. ^ K DNA ® it U T </N -5 , 

I124(i. 7. M fi II C M ® -irV ADNAiD^^it 5^ L T V^ § , 

11125 (i. V't77,Mf*glI/ccDryADNA£D«3g5:^L-C'.^-5. 

[1126{i. ^ ^M^Sii C/z^-y-VT^^- > ^ ^ - i: ff^S$si^f*TT2F?fflM 

y y A DNA ® -9- +F > y D >y h -(^ ffl i- S y D - y i: |5l A f:^ -C-^^ m $ tl -5 DN 

Agf >t o T ^ U T 6 , 

[H 27 , V M II K ^ — y >v I- Zy -y' ^ ^ ^ — hmn.^i^Wl'XlYmM^' 

(2130(i, pLoxP-PGKPuro ^ -7 7. ^ K DNA CO ^: ^ L T V ^ S „ 
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in 3 1 (i . -7 7. iKi^tim K ^ ~ Y y ^ > ^ ^ ^ ^ — t mm.mi^i'^T'Y2FmMy 

y A DNA O +h -tP > y □ -v h c: fit ffl -t § y □ - y [5] ffl A f;ji c- fefe $ n S ^ § 
DNABr^t C o T /T^ L T S , 

|1133(i> HSA^igdr ^ ^ ^ ifll "l^ © M HS A L h I gHjit fiffi ® tf iO ^ L T 

ll]36{i, t: h 14§^fe#:»f >t *: ^ t> V X A9|ffl Sa ® F I SH^ #f ( t: h -tr > h n ^ 

I1138{i, h ir >t ( 14# : SC20. 2 § : W23) (D V^; 7. ES^B M {"t -5 ^ 

I2|39{i. h hl4#^fef*»f>T-CD^'^7.{if*{ribMi--5$^ttg¥l/f®^^?:^LT 
ll]40{i, th22#^fe{;^ (if^t) * ^it-r o G4181f'f4MffilfflSacDPCRSf ^fl^® ^ 

-c $> ^ , 

[l|43(i, h h 2 #5fefe{*lSf>T-W23$:{^it-r S v-^ ;^lfiim45® t hM{*/clI?ajg 

f n ^ ® IS m ^ U T ^ s . 

®45{i. pBS-TEL/LIFPuro (D m M ^£ Tjk . 

|li46{i. - 7 h U DT-40|ill)M|* iC Jo S t h 2 2 ^ cD f jfi ^: ;7< 1" . 
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El 47 (i . L I Fig f5 -p fl* 5 1=0 fe] ,m i^- ^ f^i © |5l ^ -t . 

Ill48(i. DT40/S22neo|!n!)M1* (I fctt t: h 22 # Jfe fe f;^ CD rr it ft ^ 1" o 

121 49 (i . ^ fi: S. O'^' rr it h 22# ^ fe f>ii 4 {5i -# i- - 7 h 'J DT-40iffl M f^lc ^ ,1^ 

•r ¥ K -e * 5 , 

ig 50 (i . TNF- a :^ 5g ^ ^ V -7 "^7 X ifEL rS- cfi to m TNF- a H h I g 7 K fllB ® if iD ^ 

-r, 

HI 5 Ui , ^ ^ -7 7. (C *3Mt S T T n GM 1 d *f i- ^ ^ -r , 
El 52 (i . dp ^ ^ -7 7, (C tt S GiM2 M o ^ =1: i" . 

[li54(i, > y;i/Tc/KO -7 -i? T^ifliit "13 n h ig?Sj^cDrl!l:^l^m ^ /T^-r„ 

[2I55!i, V ^'';l/Tc/K0-7 'i77.ifiirffi4Jli hlgT-!f:/^^7.?tJta)?ftl^M:^=fe^ 

|2|56(i, HSA^5g L T^c ^■■:/;Hc/K0-7 7. Jfcit 4" CDMHSAt: h Igy Mf^fffi^D ±# 

|l]58(iH h AXS^fe#: A -HAC, « -HACf^ M B§ ^ ^ , 
ll]59(it: h AXS^fef* A -HAC, /c -HAC# 7.{^MC0MIS ^^-r, 

Il|60(i::)^7 -t 'V h i7 ^ — ploxPHygi: ploxPbsrcD^iig =1: ^ "T „ 
laeUi^^-'IrT-'f ^^''/K^^ -pHCF21oxPHyg(F)(D*tit t. mm 'm.^ ^i^^ (D n 

[g|62(i ^ - -y-x ^' > ^"/^ ^ ^ -pHCF21oxPHyg(R) CD^ijit IB [5] ffl^ A <D ID ^ 

Ill63(i^ — y X 1- > ^'''^ c5? — pRNR21oxPbsr(D|f it i:ti[^ffl^A#:©[l]^?S'& 

;^ i" „ 

[g|64(i^ - y f- ^' ^^'•■'^^ ^ -pYHZloxPHyg(F)tD|gjti;ta[s]ffli^^f*C0[5l^}S 
|g|65(i;^-fe>y S^^^ - pTELPu roCD ti*i|it ^ 

12] 66(i ^ - y f- -T > ^'"^ ^ ^ - pTELPuroCD8A(F) CD^g it h ftl [nj '^\[^ ^ (D m 
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wo 00/1 0383 PCT/JP99/0451 8 

J1167(i^ - y T- -r y ^' ^ ^ ^ - pTELPuroCD8A(R) CD B h 10 [i] M A R] ^ 

=7 y 'r- h L/i^D->CD10{;dbM:rst: h 1 myk^'(^ iL(D'&{i.^ - ti - (r>^^ 

|1169{i^ P - yCDIOd fcMt pGKPuroy n - 7" 5: ffi ^ T^c F I SH© ^ ^ ^ . 
[UTOJiCreM^^P^^^^m^^ ^ - pBS 1 85h i sD ® ^ it „ 
EiTUiRHF^ n - > ^ RHR^ D - -5 loxPP^Is^m CD AX5fefe{:^C0ti it 

HI 72 . RHF ^ a - > sbM-t 5 1 ox? ^ ^ ft ® -y y A M (D f i jig Is ^ 5t IS CD 
/c<toCDPCR[^^iS =fe /T^-r, 

HI 74(iRHF^' U — y \z it S pGKPuroy O — y ^ UqterftS S^I y' n — y ^ m t'c 
FISHS.a"2 2 #a^fe#:!t$M6^ ^ n - -7' 1 4 # ^ #: ^ □ - y =5: ffi F I SH(7) ^ 

|l|75{iHSA^ig L ^ ^ ^ "i; C-lOiflim ff' (DjaHSAt: h Ig Y 6MgA Mf^fficD 
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mm ^ M-t fz ib (D m Sil: (D mm 

M h jfe fe f* ^ /c ^ 173 rr >V ISi^^f U . 5g ^ /c (i ^ rr >t ± ® m -P 4 

(2) ^it^t'^fii^u^-t h ^ ^ ^ u ^ ^ ^ M vyik^i^^tz 

(3) ^ T.mm.'km^^fz^ :< ^ ^(Di'fm 

coi^llt^S c t {c ck U c t zzT-(i> H h ^ f* ^ 

(Dm ^ urn L . f^Sfefef*^yi(i-?cDifjn±(Z)31{5?*^2^1-S^^t: hlijit^i: 

OMbtD ft $ CODNA^ ^ t tl ^ ^ ^ C JiSlA^fef* ^ U T ^ ^ (I it 

-5 SP^I5f it ^ ^ tl-5 „ -S-CDDNAtD:^ t $ (iMmiMbJ^^±/-£7&^ ^ ^ Jii. T (7) tt ^ 

'Sr^it. $ -t±€. 3 & S , 

'^^i^m^mmt Lx it. i ) ^mmuxmm-^m^ji-^ -- ti -xmm^ ntz\i 

k: h fJ!;- (7) M L T (i . t h [ii ife * b t'j) § B\ M . -0 MW )K!i > f ^ 
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wo 00/10383 PCT/JP99/04518 

m Mwm^e: ^ :l ^ tB ^fe s m&i>^o)X-:k. m ^ (o ^ vit (Dasmv^ fs < , 

^fzmm *^ m ^ % f« f s i: lE mm m M*^ m L r ^ 

STl) (lovNT. \ihB\Mli.mM (G418, 11° 3. - □ V -f > , -r ^' □ V 
> . y ^ h -y- ^ i/' > ) W ^- <^ V - - iS ^ m 1" -5 ^ ^ ^ - (; ct U ff^ M 

$im-t ?> z t t^-c- § . z z -c- m - :^ - mmum o:> fz «b (D a ^ - ^ - t 

L T (i . H h Iffl JJa CO V 7, ESfffl jjS (7) J; ^ /j; ^ # fffl -C- ?ij ^ J; < fl < t 

CO ^ b Z CO i 6*] {iSV40:r: > > 1^ - i: ^ |i£ /\ ;i/ r> ^ 7s ^ i^' > 
— -If yn ^ — :$? — C03S^ U t. CO (Katohfj, Cell Struct. Funct. . 12:575, 
1987) , -7 ^ T.FGK-iy' U =E — i$i — (Sorianoib. Cell, 64:693, 1991) 
S c Tb^ttJ* S „ X 1/ ^ h n .-K U - 3 > (Sffl^b. ffflSax^^l^Sf^ APg. 
liSHtt. 1992) #{i<j;Sff^Mte^^^Sau« MiRt Z t ^ 0 . ^A^ti/cv 
- ;^ - a ? 23ffl 46^$)?> t ha^fe#±{w^>i5?''A{z#A$n/cc!; o ^t: h 

3) # < CO t h IE#lfflM^^' ^ :^ n -t fg CO t:\ 

±si(DmMm^^^ 3, ^ a -t jim^mcDM^^mmm xit. •^^T.AsmM (oshimu 

ra, M. . Envi ron. Heal th Perspect. . 93:57, 1991) t ±mS&^-^ ?> Z t ',Z J: U . 

M0^m^n^-r z ti)^iii^?> , ^ 7. - \i h mmmmx- 1^. n h ^ ^ a jr 
m^zm^-t ^ z t*^mhnx^^^:bK z zx-m hn/zm^^ii. stMcov-^- 
x-miR-t z t iz ^ >) ^ v-^>:j7'^ti/ct hm^^-^'^^',zu^-t ?> z inb^ia 

■^hiZ^ 2) (D^#^?^/c-t/c<to{Z, C CD Iffl ii ^ 1* z-!)^ ^ D -fe ^ ^ It U , 
V 7.A9|fflS& i: -5 C i: ^ L i.^, Z(Dm-^i>. bh^fef*±cDv — 

;^--C-jllR-tS^i:{cJ:'J, #^n6^^n-tr;Hl!-&1*(D#<{±, i) , 2) , 
3) co^{^l^^ri/cU/ct;C0T-^>Si:#x.f5tiS, v-dp>y$ti/chh^fe{*co 
rRl ^ (i , S IS T- 1# ^ 4a S V 'i' 7, - t h ^ y n ^ y - ^ M a fffl iia {I fc^ -c , 
PGR ( /-K U y ^ — -t'-^^ X -< > U 7 3 > . Saiki^s, Science, 239:487, 1988), 
V"^ y y U y h/Slff (Ausubel^, Current protocols in molecular biology, J 
ohn Wiley & Sons, Inc., 1994) . FISH ( "7 ;l' :^ Ix -y -b > 7< > -y- ^ — 
y V y "if — 3 > . Lawrences, Cell, 52:51, 1988) M- ^tFr ^f' l,Z ^ 0 M ^ ^ Z 
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^ n - > {I o I ^ T , ti ^~ n ± B (D mm ^ m I) m L X . m iV3 -mi^i ^ - ^ > 
^ ntz (D m-t . ^st/Mi. ^ h mmBM'Ui^it ^ u - y (Du-^'^ -o ± 
iicomm^Mi^L . % h n ^ ^ ^(D -7 ^ 7. - M v =e j ^ u =e v — j^mmMU<.^r> 

#A^Mt>?fefef*±ODNAgB?^iJ ^rli&'ji: U/c^@[Wlffi^^ (Thomas h. C 
ell, 51:503. 1987){;J;U, ^ gP C v - ;^ - 31 ? Jf A "t -5 C pJ fg 

^ ^ □ -tr > b ^.^Jt-^ T' . ^ S fj gp ^ if -fb L /cl h 

V - # > ^'^ n;^c b b ^^f*cDgp^K^>t ^ L T v> 5 „ CtiP>i±. S^lfflSSii 

C ti ^ {i :B: 6*1 (i T CD •}£ T' 5i ^ ^ ti -5 , 

^n^jumm. M s. ^ n ju t ^ 7. E s mM(Dmi-^(D^Mmiz-^\.^x . \ihm 
m^i^o:)mnmm,m. pgr. v-^'i^mmmiz ^ o m-Kmrn^ ^ . m^<D\ihm 

CO rr >T- (i ^'^ > T II St it Cck U ^ CD ^ ^ ^ ^ {f -5 C ^ -C- t S ( Ko i fb . S 
cience, 260:361, 1993) „ 

2) H h ^ S HlDia fc^ (.^-C, C r e ffi^^tD3SsiiEyiJ-e*>6 l o x p 

ffiQ 3?|J ^ f S ^ - y 5^ Y > ^ - & L . mWimitk X ^ <) rn^^i:^ ±(D 
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ffx m. (D {i m 1 o X p sa (D # A 5 n ^ n - > iR t# to . c r e mm^i:mM 
[^-c-mm.-^-^?>z tiz^ 'K &^ixLmmff3mm ^'<z ^ u rft fe (* cd x ^fe • $5 ^ © ig 

ilf*^:!*^. W097/49804fc J; t/'Smi ih <b . Na lu r e Gene t i cs, 9:376. I995 ^#nf^ 
hUDT-4 0|81llS (Diekenb, Nature Genetics, 12: 174, 1996 ) CDj;o^|i 

?iJ®JfA$n/ci70 — >^^f#Of^/5^D^T • h ^ y ^ - B iz ^ X 
Sf;^*:ltS„ Itzhakib, Nature Gene t. , 2 , 283-287, 1 992 ; D^' B rown b , P. N. 

A. S., 93:7125, 1 996 ^ # M CD h , ^ /c. ^ - ^ x f > ^" ^ ^ - CD # A 
^.ly-Z<Dm^mMtL-€. -yhUDT-4 0i!ifflJia ( Dieken-b , iu IE ) (D ^ o 
^t@lliamx.'MJ^«i*v^|ffl|g4fflVNS - ^:t.T'g-€)„ — 7 h V DT-4 OlfflSSfC 
fcM-t 5 t h ^ (Z) 5^ D ^ T • h ^ y ^ - -ly 3 y it^ mm iz X w ib -c ^ 
tl/z, BU IH B r own hCOM^it^^^— CO^X^^t^&i^±o:)V ti— hBHJiJ{::^-1"-5 
t;CDT-5)fJ> ^CO{Sg ^ ->:r >v h -t:- t 5 t ®-c-{i^ I tzh&ki h (D m m iZ 
J:ti{±\ t: h7"Op<TiH?iJ?:^AU/cSl-^imjia£D-at:-*SHT 1 0 8 0 
5: 1 2 0 0 0^*trito-LgflifL./cMm8fi](D^@^M^x.f;^$:^t#U, 
T 1 ^ !:: V ^ T X D p< 7 le ^ij (3 ck S X ^ «: 1, itJ L {3 5^ V ^ , * /c. fffl {:: 

J: O T (i 7^ P P< T SB ?0 A $ T h ^ > -ir — <y 3 > f;;^ < ^ V ^ i: V •> 

O ^ tlT S *i (Barnettf), Nucleic Acids Res., 21 :27, 1993) , 

mm ^ h >.t h ^ y - y 3 yw ^ % ^ fz nb \z i,t 1 i^^ t m m m.i^ x <^ '^Id ^ 

^ r Z t 'Z^^ t m X . - V h V D T - 4 0 mM ^ m ^ t fz 9- a >^ 7 • h 

"7 y - -y 3 y ^m^fz. -^to^m, "f-m^o:) z t {zm.n-^ ntz 8 m(Dmw\ffs.i^ 

M± {I gfT^ $ ti/c # Alfefe{*coa$t^ (I ck U . b h Sfefef** A V ^ C *i fg 

X CD 1^ /JN fb {; J; 0 . ¥ A $ ti 5 ife I0f )t ^: t h tfe ^ a v-^ ^ cD ^ M {; feM 

f €) C i: fTT fig § . ^ h iz ^ Uk^i^(D>mm. iSI^(;j;U. fS ^ii cd i^:^ {£i nig ife 
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CD 3t -? 5: [fU - « fe rr jt ± i- fc^ ^ T ^ Jil $ -t± S C i: . m&P^Wr )^ ±(D m^(D 

MB^ (D - m ^ m ^ Mi^'r m § m ^ ^ Z t . -t Kc=h^ . 51- Jfe fft rr ^ V 

t Mfe ® A ^ 6*1 a? ^ « ?S {; o V ^ T {i T {I ^ h izmmizm^ ^ . 

7.^(DmXI.Z^t^nX ^ fz (Tomizukab, Nature Genet., 16:133, 1997) „ C 
(^m-^. ¥A$tl5hh9^fef*!lJ;oT{i. -7 'y 7. ^ X' ^ ^ ^X' $> fz 0 . ^-5 

A V ;^ g S nT Z /j; t.^ o r-1S i3 iS® 1- S Ritgffi o , ^ . t 

# A t b (Z-fE^-C t ^ (-^ Z i: 4a5 (Tomizukab, Nature 

Genet., 16:133, 1997) , S 1^ ^ (Nature Genet., 16:133, 1997) CO ^ 

^ (I *5 l^T (i t: h 14#^fef:*:(*S 100Mb)cD ^gjg CD^il!$ ?:^t'!frJt?:^S^1-S 

(Nature Genet. , 16:133, 1997) (I * S 2S §^ i*: if ^t" W23 ( 5 ~ 20Mb i: # 
; Rastan, Nature Genet., 16:1 13, 1 997) ^ ^ S ^ iS M (I -5 1 4§ 
f^Hf >T-SC20(W23i U A t V^)cD J: ^ ^ $ /d;^fef;$:if>t (i? #.^31 Rltg-P^ 
o /c , 1" ^ *> , J: U /JN $ ^ »f >T- O ^ij ffl ^ ]t ® Rl tl tt ^ i« <fc -S i: # 

M 1- s <to (I (i. mmmiz^i^ fzm^i^m i±Ks^ < . t h ^ & ^ m a to 

mUfzO (WO 98/54348) , *g ^ tr M M x. ($5^) ^ |g Z $ -tt -5 C T' 

■r ^ 7.f)^i^m^ nx ^ fz ( R. Rami rez-Sol is b , Nature 378:720, 1995) , -73. 
C tD J; ^ 4 ^ /j; A X W dit ^ 5: iiS $ tt t h i^S ^: f# T ^ 7. 4: 
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h lEijft^of^Mf- o 1,^1: {±c ti^ T-m^^^'^cCi^, m?im'^mM^pT''£^^ 

-(Sc fvf ^ tl -5 ^ § A X jfe fe (Mammalian Artificial Chromosome. MAC) ^^3? 
— (Dmf^ii^m^ tlX ^ imXit, W. Millsb> Human Molecular Genetics 
8:751. 1999) i)K YAC^ - ^ □ - :^ > -y- ^ X x. -5 y A IS ij^ ^ O 

^ . * ^ 0J (I V ^ T , t h m it & ? ^ V :^ ^ - ^ n - :^ > U /c t: h 

AX^fef* (Human Artificial Chromosome, HAC) 0) M 5: ^ JS d ^ (f \ $> h 

A=&r?F^^i-€>, thM^*:;i^ift, K mmmB^ ^ ^ 7. ^ - ^ a - -y 

^' U T^c h h AX^fef* A , /c -HACCDf^M O V^ T M'^ ^ , $ b (I (i , f'p ^ $ ^ /c 
HAC(75 V'i7^flif*^(D*A. HAC(I^*tl-5h h Kf^iEfe^CD V '^7 X fli S 

A. th22S||ifef;$:(D^^ 

t h X mmmB^ ^ ^ 7. ^ - it 2 2#^fe^$±tD22qll.2{l#^£T'5 (M 

J.E.Collinsb, Nature 377:367, 1995) . Z (D ^^i^^i^ m m (D ^ ^ A 
X5fefef*{^M{ZfflV^S/•c(to{I, ^-r, A ^aiiSe^ 9 ^ _C7)@7^ D ^ Tf!l 

— S'3> (^iJx.{S. Nucleic Acid Research, 26:3447. 1998) i" 

C -fig i" 5 HCF2jt fe^^ {3 ;li^^Cre(D|?Jii3^iJ -6 loxPiB^U ^ |W1 II 
A J; U A HCF2-IgA -LIF»f>T-® ^ & AX|fefe{;*:{^MCffi C h 

CCD2 2 mm&i^m}n(D^^ i7 a --y ;b z t iz ^ u . ^ ^ xcDm^izmm 

$:S.<S1-RrtgttA^*S2 2#^fe^^±®Cat Eye Sf^p { m ^ it , Johnson. A , 
Genomics 57:306, 1999) ^Digeorge ^£ fli §¥ { ^ it , H. Yamag i sh i > SCIENCE 
283:1 158, 1999) 1^. H it {5 ? ® isK ^ i" S Z h "C t „ 

B. H h 2 S=^^fe{*£D(l5C'^ 

kl h a; itiS SI ia is ^ V ^ ^ - (i 2 f>ii ± tD 2p I 1 . 2 !Z rn -5 ( f^J X. , 
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Gottfried M. Genomics 16:512, 1993) , w CD ^ fe ^ ]11 32 CD $: A X !fe 

f^F 'M ffi 5 !1 , ST. a: ifii $1 31 {5 ? ^ ^ ;^ - (7D g T- n ^ 7 {PJ (- fu a 

•t -5 CD8A3SfE {mXl,t, Gottfried M. h. Genomics 16:512, 1993) h 
^ TBB^iJ^-tai^ffli^AicJ; U|iPALT-np<T h^^'^^-i/a ^-r-SwhT'SS 

fe#:5:t:0W^i-€). ;^>C«;. A;@$I3tfE?i:7^7,5?-(DS-bVhP^Tf!|<rf4gi-5 

cosYHZ304y y A C: ffiM ;i ^ CreCO ISIlSB^iJ I:- ^ 1 o x P gfi ^ ;|=g fs] ffi ;t (; 

cfc »J # A L . cosYHZ304-Ig /c -CD8A»f t^^^AX^feft^f^Mf^MV^-S ^ h h -t 

C. H h 1 4 #a^fe{*Kf>T-SC20i7)£&^ 

t: b 1 4 S^fe#:E?f>T-SC20{iv X c}3 (I fc^ . (5 {S 1 OOXiS It $ ^ . o ^ M 
feii -t S w i: ^ nx 1/^ €) « ^ d -e* ^ *5 T . w CD SC20'S: h AX^ 
— ^UTM''^€>Zh?:#^S„ o*tj, ±§5 A, B T? SH L /ci HCF2- 1 g 
X-LIFtl h 2 2 ^-^^Wm }k ^ cosYHZ304-lg /c -CDSAtl h 2 # §^ »f >t 4 SC20 

/c -HAG?: ^Hi- S w i: i: i" 5 , 1 4 #^fe#:± 14pl2{3 feg-t -5 RNR23t 
^ ^ {I 1 oxP IB ^ M M X. ot U A L , C re- 1 oxP 7. 7^ A ( x. . 

R. Rami rez-So 1 i s ^> , Nature 378:720. 1 995) ^ ffl I ^ Z i: Tj- , HCF2- 1 g A -L 1 F t: 
h 2 2 #^fef*Wf>t ^cosYHZ304-Ig/c -CDSAli h 2 #a^fe{*if>T- ^ SC20± RNR23t 

± IE A , B . C T- !a L o ^ 7 h V > ^ - i> 3 > ^ [SI ffi g| ^ ^ ^ < It 
O 7c (to CD .-fx 7. h Jia L T - -7 h U DT-40IH1 M f U ffl T d "C' t -5 ( ^0 , 
h . Nucleic Acid Research 26:3447, 1 998 i: D i eken b , Nature Genet., 
12:174, 1996) , 

t.fz. "M^h (Nature Genet., 16:133, 1997) CD |g ^ (I 3E © ^ tt 7c "t:- 

n /c . M {* fl*] {; fi . t: b 2 1 ^ fe A as ^ ^ ?fe ITr {!S jVi T -5 V 
7> ESmi Jjti <b =^ y ^ V -7 ^ ( =Jr y ^ i# 95 % i-X ± ) ^^^1^ M $ n /c » d cD =^ ^ ^ V 
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X CD m\ m m , nTummBc tf fKmita^m m inn m d foMt -s ife {!?:mmii±x 95 % 

i-X ± T' * o „ J; T t h 2 1 S m -r CD ITr ;t t ± E SC20 I5H>^ t h A X 



D . Cre-loxP:^' t- A (r J: S HCF2-Ig a -LIFtl h22#a^fei*:rrjti: cosYHZ304-Ig 
/c -CDSAtl h 2 f;^Bf >^ cDSC20± ^cD$s^ 

mSC20(D^^-rtli)^i l^^Wt ?> ~U h V M-40mS^i: i'^m-t ^ . <X'.Z. Cre-loxP 
-> ^ 9- ^ m^'T HCF2-Ig X -LIFk: b 22 # ^ if >t ^ S V ^ (i cos YHZ304- I g /c - 
CDSAli h 2#£fefe{:^iT)T- SC20± ^ $e M $ it 5 /cfe (I . ^ -Tn CD t h ^ 
{*if>T-% 1 ^ffi^i-^-y h U DT-40|fflJ3a[^,^ ^iitl^$i±SChfrJ;-:5T, 2^cD 
ac^t: h^fe{*^>t^^3t-r5-'7 h U DT-40$ffl flS ^^ 37' ij H ^ ft M i- -5 , :i 
tlT?. $5^ <D to £D#M:i)^'M o /c C h ^ § . iX ^Z ^ C reffi M p ^ C cD — "7 
h U DT-40a ^^ -< y U >y K T:' ^ ^ $ i± T $5 M ^ i± -5 ;b (t 2 * cD 1MB ID 

^fe{*P^T'cD,mM;i (^M) MS fg c i: xi^'M^ ^ tiT U (m^a. 

A. J. Smi th . Nature Genet., 9:376. 1995) , ^ ^ C ^ cD if ^ . ^£ 'ft 
^ -e (± < , ^ * CD t: h ^ {;$: -U- CD ^ ^ T? ^ U . $ 6 M ^ ^ jfjj ^ 

{S < 4' S ol fg t; # ;t n ^ „ ^ 3 , fiS ^ 31 U 1 oxP T? a - /c fffl M 

M T' a- o ^ ^- y -fe 1/ ^ 3 > 2^ ^ # ;i < T ;i 4: b ^ „ 
35^. A. J. H. SmithC? (Nature Genet., 9:376, 1995) l^-^ ^ T.ESm^'P -Q , 
12#^fe{* h 15#^fe f:$: h 5: Ore- loxPS' 7. ^ ^ ffl T S $5^ $ -t± -5 ^ i: 
^ lij L /c o h Itnprt ( V > ^ y • ^' T ~ > ■ 7. tT^ V 7t^-y Jl ■ h > 7. 

:7xv-4r') iit{5?^MES|fflaa(C>rt L T , Hpr t® ^ cD 5' fJl gp (loxP^r^t.^ 
i: 3' fJlgP^ ( loxP^ ^ to i:t^n^'ni2#. 1 5# ^ cD !^ ^ ^ J§g {I [Ml ffi^ 
x.{Ii:U#AL/c, ^LT. Cre^ -Mi^^m $ it. 1 oxPP^ "C 11 ;i C -:5 
i: t cD^ ClHprtit^ ^ ;i)^"||^f4^ $ tl. cD ESfffl IS (i .if ^ +)-> 5^ > & ^ ± ^,^ 
il!l (HATigtte) -e ii«T' t S J: o S , C CD 51 (i , Hpr til {5 ? ^ M ilDl IJS 

M L T (D ^ jlv N 5 C h -C- . V ^ ^ S Jffl US ;r-| L T t ffl -e t 6 t3 (t -C- (i 
^d;*-^, ^ /c, Qin, M. b ( PNAS 91 : 1706. 1994) i[ L T V ^ 6 J; ^ (I , Hp r til 
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CD ^ U M ii ^ m m if -ffe ^ -^Hi. m cD ^ ^ Wy m $ n , ^ (D mm^i: t.' 

X it. ^ B\ m n L X X t m m X § . ^-i^ o m ii c @ m m ^: m mx t 

^C0GFP(Green Fluorescent Prote i n) it {5 ? ( f^ij A . Prasher, D. C. , Gene, 
1 1 1:229. \%m^-Cf ^ (Di^^^^im Heimb. Nature. 373:663, 1995);i)^'FJ 

^$n/c, GFP(D^^(Z (±>i:^gT'/d; < . ^ 7t -e 1^ {±5 i- 6 C i: -51 fg X' * -5 

(Dx. ^mu(D^^. i^ii^^mmr^x^ =. --ir z iiii^x ^ ^ , ^-bt;, gfp 

^ ^ » ^ X. fS < T > /-^ g g f$ ^ ^ -C- ^ § /- <to ^ jgg 1^ (- ^ 1^ 

1^t±i*^'«Itg(r S h S;bti§ , * /c . FACS ^ ffl |.^ 5 Z !i J: o T , #^#!- 
l®il^em7^T'fe^at5r'#€>-C-^5 o , i-X ± CD ib , *^B^ fcn^T (±. loxPM 
^ ^i^CD^r^-y ^ y-trlx^:>3 LT, GFP31 {5 m h Z h h \^ 

t^^ a{^05:;[i, y n ^ - ^ - «: ^ ± ^sGFPiSte^ 5: SC20± RNR2jSiE?^(r 
\ox? ±^i,zm XL . GFPcD^3^(Zi2^g;&;^°n^-:5?-^l^h2 2#a^-fef*±CD 
HCF25SfK^ M * Si/Mi. 2 myk^i^ ±.(D cosYHZ304y y A ^ ^ 1 oxP C A 
i-S, Cre{- J; S loxPSe?iJP^T'Cr)fflMx.;!)^'^ac S i:, ^ P ^ - - GFPit ? 

GFP^J^^TS cfc 9 ir CCDMM^n^ffliiati^Tt *:^3ti-ScD-e, 
FACS i:: J: S y - ^ ^ > ^' A^' Hi M i: ^ S o hu L J: ^ {i , GFPCD ^ ]^ b# T- 
1^ ttJ bT ti CD T- . FACS y-T^-f >y=&^U5g-rci:{;J:^r. ^^J-trU^->3> 
hibi^L-C. J: U ffliSfiGFP^ttlfflflS^ aifli-§ 3 i: *^ prtg ii bti€.„ $ 

a^^M^ ^ ±!f S CreMi^^^^ 4 -ii'tt-Cfi^d: < , ^^^^^ 

i±S-i:'&#xS, 2 ^CD^fe{*r^-ecD$Ej^ (itaSS^ {1^2 3 6 (DT-, CreM^X 

MtJ'lI^x. 5:^2^ L T5t o T L ^ 9 Bltitt;6^'^) -5, -r 3 c , it ^ Z 

tD J; 9 ^=>:^ife«3 (iCreMj^^S^^ ^ -iiitttr^^^ i±/i fj ^ ZveUi^^mm 

CD ^ ^ 5: IS if fl 3 > h D - ;U L U 1- S g -14 S „ L *^ L , ^ il {C T 
(i, DT40yN^ y U «y H T-iE^ ^ -ti: S i| (yjcDlS^ L t: h AX^ftfef^t^ ^: 5 
^'□-tr;l'?;£(microcell-mediaied chromosome transfer: MT, i" MMCT J h 5S 
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To ) ^ — — X A 7. ^ — CHOm m ^ A i± ^ fz ib . ^ X9iX- ^ ^ 

3 > h □ - ;Ki £s < , S^M C Creffl xmm ^ ^ ^^m, ^ it ?> Z t i)^^ m 
ii^S, f^M-rSA^ #t:ha)ia (;^^^B^-e{i, - '7 h U DT-40iiffl)JS ) {Ifcl^T, 
2 ^ in t h 9^ I:- $E M )5X J;/j L CD * ^ BJ^ '^0 T -5 , 

±gEA, B. C. D -C- L fz ,i: o . — 7 h U DT-40?a M "C- « - 51 CO t- □ 
^ T h ^ yr -iy 3 y t Cre-loxPS/ 7> x A {; J: -5 9^ I*: ^ 5: ffl 5 C i: {z J; 

If-rX^rMX-S) 4 ^ ^^^SC20?|ife{*^ ^ -±CD loxPgPfu (14pl2) (Z ^ D 

- - > i^- -r o - *i -e § . ^ z h A X ^ It ^ ;^ T- A ^ ^ -e t -5 , - 

Z. m ^ L fz \:1 h A X ^ {* ^ ^ 7. T- A (± n 17 ij DT-40^ flS T' fT ^ CI t ib^m 

T'$>S, -"7 h U DT-40|fflMiii.^ c-ta[W]MM;^SS«i^i.^li1^|fflSa il LT 

(iv "7 XESIfflSa^^'ft] fbtlTv^-S (l@?j^t*-. /W ^ V ^ T ;l/ U - X8. S/' 

- > -^x -r > ^±i±, 1995) , -r^;b*>. *M(z^ ^ t h AXS^ 
fe^*^l^^{iv "7 T^ES^SSfr is l.^T fro d i: RTtg-C-* -5, U L ^ b . v 7> 

EsmMii^m^jimm.^(Dj&itm^^Lxts') . 5fe ^ {b ^ si ^ ^ o o ±g ^ -r -s 

(W097/07671) , -r^i:;b*>. v ESM M {- «± J':^. ± CD ® ^ 5 <SD , AXS^ 

— , ^ 5fe ^ij «z ^ L t h ife [wi ± CD M M ^ /£ ^ < , \i h m^i^(Dmm. 
(Dmm (m^) ^ xEsmmi- ^^-t ^ ^ 0 T^m^i^izmm ^ it z t f^m 
-Q^h . c n (i ^ , j-:^ T CD ( 1 ) ~ ( 4 ) CD # M -e pT H T' * s „ 

( 1 ) V -7 X ESfffl S # CD Ife ± (I |5] a ^ ^ (z J; U gP fu # ^ W M M ^ ^ m CD 

isfi@e?ij. A ioxP@a?ij ^f A-r § o loxpse^ij ^ ^ ^ — -r > ^ - 

{z (i C?!J A T la GFP^ CD v - - ^ % m $ -y- 5 <fe CD :/ □ ^: — ^ - MB JiJ *i ^ ^ 
€> „ 1 oxPfia 3?iJ CD A (4 (i > -7 -7 X g # CD 31 ^ (I M -r -5 W 4 ill! -5 <iD (z . 
fi?"J ^ «^ V 7. CD +»- y f- □ 7 ^ it M ^ L I ^ « 
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( 2 ) mmcDmm^ii^v \i h m&i^^t: ^^-t ^ h v -4om m ^ x hk r 

COmi^ A. B ^ fr O o 

&m i:^ h ?> m ^ i± z CO mi^r- m ^£ m ^ ^ ^ . 
(2) - B ^ hm^it±(DpfxmcDmm(D'\z y h n ^ 7 miz^wmmmm.m^m 

( 3 ) ± IE ( 2 ) (1 fo^ l^ T $ n H h ^ ( »f >T- ) CHO^ffl ^ ^ P -tr 

^I'^AL, $'bC^s^t:h§^fe{*l^>t?:CHO|fflM*^b±IE (1) T-f-^S^^ti/cV 

(4) ±8H (3) -ef^^^ tv/i ti h S^fe{*(W>T- )*: ^Sitt-S v ^ESfaSMfr 

w L /ilEBSa i-^-C (iffj IE :^ □ ^ — ^ - Se^iJ i: GFPafE^ L , GFPTb^mUL . 

ESiam «I # A ^nsluC. 5^ + -1'^-X/^A7.^ -CHOliB^ (I # A $ ti -5 h J; . 
Diekenb ( Nature Genet. , 12:174, 1996) (i, fiSC ^ t h 4: — ^ h U DT-40 

^iEBSS*^ b V -i; XMEL^ifflM ( >iMflS© -a) ^^AU/c/i^ A SP ^ Iff -fb ^ n 
/c SI -U- ^ A ^ n T^c o II BJ # C> t - ^7 h U DT-40*ffl Mi}^ h ^ 0 7. k9m m, t' ^ M 
h ^ O # A 5: IS ^ ^ T h ^ CD >t -fk M ^ ^ ti , ^ © ^ S 

^A ^ ti5 -I i: (i^c /c, L- L ^ A^* b . 5=- -V -f — — X /^ A 7> ^ — CHOiffl J8^ /\ 
^A L /i 1^ {Z , ^SIT' b: hlj^fefifi ^ ^ A L fTf 5 ^ i: ^ ^BJ# f, X ^ 

m L /c „ X Z T:- , ^ t h A X jfe f/fi -tt'4 lg X 5^ A (Z J; fj M ^ n /i t h A X 

- fig cHoa M ^ i# A -r s ^ t L tz. cnommii.-? ^ 7.k9MWM tmm^::'7)jm}k 
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< ^ ^ U JV ^i: )B nSC-r ^ Z t 'm h tlX 0 ( m ^ It . U.KoI h . SCIENCE 
260:361. 1993) , Z n ^ 0 \^ h A 11 ^ ^ ^ CHOm M h ^ 'y 7. ESM M ^ B A 

L , h Ai:t^^i:^^t^ ^ ^ ^ -7 'y :^ ^ i^^m-r ^ z t a^X' ^ ^ t ^ A. h , s 
/i. sc2o»f>T- s a- (istd ^Mteii-r 5 c h o -c u . z (Dtjk^i^m }^ i ^ 
^ ^ - t L X m^^x ^ ^-y ^ i^m-^ nfz ^ h i x , k - 

HAC) t ^mBm-^ z t ^im'^x t i> . 

lu !H S 1^ b CO S ^ ( Tomi zuka lb , Nature Genet.. 16:133, 1997) {I So i/^ T "7 

^^X L fz.. #AS^fe#:±cDt: h mi^^ (Dm^ U ^ ^ h l,Z It. ^ 

Jl'(DmUlt. fi^y X. t h ? (r o T St S?. $ n ;t (Tomizuka Cj . Nature 

Genet.. 16:133. 1997), - :^ ^ ^ h ^ ^ ^ m %m ^ t ltm<t &=3 iZ M ti tz B M 

(Dmm^m^ L /zm^ ^z ^ xmm-r ^ mti^ u t v^ -5 ^ -5 o l^ 

X \tzn^X X < o T V^ ^ o , =. U V U DT-40|ffl h U S ^ "C -5 

9 i-X^ <l , 1=S miigl ^ (I i« (Takeda^b , Proc. Natl. Acad. 

Sci. USA, 89:023, 1 992) V n ^ M ^ o T fc^ U . ■0'J ^ # A L T^c t h §^ 

^fS-fk^tlT ^Stlt)ig^^tl/c. w(Drn1ffi(lov^-CcDIli — ©^^(iDi eken 
f> (Nature Genet. , 12:174, 1996) — 7 h 'J DT-40|ffl fit ^ S L b: h 1 1 # ^ 

^ V X MELffl flt ^ A L- i: c 5 t: h ^ — 5? ^' n t:' > 51 e •? © fS ¥ 11 
^ & ntz h O U^X $> ^ -h^ . \:i V ^ (D ly ^ U ^ )V X (D . Rtf 

L t: h ^ v^-^i^^MtD^iKcp^ L T v^ T (i ^ -7 

h U DT-40|ffl aS^^SL/ct: h^fe{:*:±«Dt: h3I{5?:R6'^Si^it-fE?{r3 - K$ 
n S > ^ M -tr 7. in {I *J T Sll T- -5 C .i: /l^ -r . n 7 h V DT-40 
fflSS (I fo^ T iSf^ $ n/i t: h 22^5fefef^iT jt ( t: h ^^'^ n y y > A MiS-fe? 4 
^t»)4i*M-rS:3rP< 5'V'>7.cDifa-/f4i(i(i. t: h^^^^'nyu y l $^ > i^ 

M £fcj ^ti/c, ^fpiitiMflimT^uy^v insA)(D^^izm^ Lxmi^mmm 

H h A. M ^ ^ Kf* filii CD ± # fit !S ^ tx „ -t^^tD-h, tz\^ h 9t&y'u 

V yimsiy/^^nitmmmKi:frii^^/>'i^(Dmm.m.&>t Lxu^i.x\.-^^zt 
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( 2 ) &yit^mfi^i:umir ^ 7.mm^(D\:i h ^ s ^ cd w it ^ a 

ifferentiation. 48:83. 1991 ) , Mffi#?ffll}& (ES^ifflM, Evans b , Nature, 29 
2:154, 198 1 ) , mii^mmm (EGIHM, Matsuifb, Cell, 70:841, 1992) ii^ ^ 

T^wmMizmx^ ?>^^iti^mm-^ ^ z t '.z X u-etDiE#{*iBjis«r$^i-5. i- 
^£t>-ib^^^'r^7.i'?m'^mx^$>?>ztf}m^^nx\.^^. es, EGmM'.t^o:)m 

7b^'-c-ts„ Ecmm,ii±iz ^mmMm^^ h . Esms^it&^mcDiH^mMi^t^ ^ , eg 
mm-ifm^wmiztam-r ?>t^iw.±Mm^t^ hn^ , :^mm ^z i,i ^ \^ hm& 
i^^x(D^^ms^t Lx itznh(7:)mm.mRv=^(Dmmm. $ h iz i^-^ ^ 7.mi^ 
v^ T :^ T , &^^^it-n!>(DjE'^itmmiz^it^m^x$)h^Ph^^itmm.^m 

i> Z t :/)^X ^ ^ . znh(D^^mMlt. ^:^^^^7.. =^r^7V'j7^i3fetDM 
^$>^\,^ ItmUiZ ^5^,^T. #A^ti5th iS{5^ (D^i^ ^ t CD i: i" -5 <to . 

^1 a ? Ir] ffi X. (Joynerib, Gene Targeting, 1993, 1 RL PRESS)#CD;& 

m^^xi^m-r ^ z t tj^M&x $> ^ . 
mM^^hmM^n?>^ 1:7 u -t a ^ it ^ mm m \^ tz ^ ^xj-tjv^m^-^^z 

992># {clE^n/c^^-e^^lfflflSi: ^ ^D-tr;l/^l!fe^-r-g>^ ') o , ? 

D -t ;i/ #fc # fa flS {c T (i s t h ^ * (i ^ CD K >^ § § IB {; fc^ i,^ T 
jl3>jRrtg^cv-;^/-$:^itUTv^-S. CKDcfiA^f,, (1) i:|B]^pcR, it if > y 

(i^^ifin ^«it-rs^*4 jiltR-rtifd:. $> h VP \:: h m^i^. ^3-5vMi^cD^>t 

i:^. $) ^ it t CO m }i m^^m xir z t i,z J: t) . ztih ^mn^ti<zi^ii^-r?>'^^ 
uwm^ v^'f ?> z 1 1 x ^ ^ , $ b (I . -txiz$)^\:ih-i^qii^f^iT$xLrzm u m (o ff' 
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b > ^ A a ^ 7&^" L /c ti ® ^ )i i- 5 d t ht fg T- 5 , ^ nitmn\ 

D - 7' i: L T t h 'J 51 L Se^iJ (LI. Alu^, Korenbergb, Cell. 53:39 

1. 1988) . t h aite? # ^ ffl V^ 7^- -thif >gf J; U «^ai ^ tl€. . ^tz. t h M 
fe^if^mS^y ^ v-JIJ; h^fe{*!f#mS*iyn-y (Lichter<b. 

Human Genetics. 80:224. 1988) ffl v ^ /i 7 ;t -V ir > X -Y > +»- 5^ ^ — /^ 
^ y U ^'-r -tr'- 3 > (FISH) #©^fe#:g?*r J: U fiUSt- S d ^ A^'t- ^ -5 , 

(3) t:h§^-fe{*»AESiifflflt*^f>6D:¥^^v<j7Xf^m 

(2) -etf ib n/iESIfBJIS^**^ b CD ^ ^ V < ffirJ^'K-. /-^ ^4" v 

n n T ;l/ U - X 8 - > ^ - ^ x ^ > , ^ ± ii . 1 995>^ IE $ n ^ & IC- 

i:*^'a*L<.^. i^Jx.(i. CBAXC57BL/6 Fl S ^15 © TT 2 iffl J3S (^^fe. Yagi b , An 

alytical Biochemistry, 214:70, 1993) il o V ^ T !i Ba 1 b/ c (Sfe, B ^ V T 
a) * § V^filCR ( afe. B^^^Ttt) S 8 liSasaSS ?i±E h L T ffl o> 

-5 CD ^ n.^, 

(4) :^^^x''^7.{cfcM-t-5t h^fe{*cD<S3^:st/t: hjie^^J^ 

ESiB Sa 1* a A L M ^ M ^ L 7c V ^ fcM-t S ESIffl SScDmS^^!*, ^c7)^ 
(I =k U fc^ ^ ^l^ij :^ -r § d i: A^' -C -5 , L , ^ (; ± < m E "b ^ ^ 

>^ # M (t S H hlfe f*: CD it (i :g. M J: U Jlfi tB ^ '^-V A DNA ffl v^ /c 

■9- > » , PCR# (I J; o T SHI?- -r 5 d -h^ T- t , 

»At: h^fe#:±cDii^5?^;^(i;'MTcD=t9{;LT5tiIg$n-5, t: h^fef** 
5femRNAcD^3^(i^M*tE6iteRNA^ jH,N/cRT-PCR}£ (Kawasaki^,. P.N.A.S.. 85:56 
98, 1988) , y :/ □ >y h ?S (Ausubelf>. mU) «^ J: U til $ n -5 , fg 

S 1/ ;W CD ;;fg (i , V ;^ CO -fH |nj M a M i: « 3S 7^ S 0 ffi ^: /Jn L /- f/i t h ffi £1 
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MMf*«C J; 5 S^^^iSiffl^rS (ELISA, miU • ^m, i|i ^ O - >Mf*^®J V 3. 

7;^, mm^t-*^ > J- y ^ , i987; 5JII. mMmntmm^^m^fM, 

th)S-tr>^-, 1993). 0 :^ 7. ^ y y U y h m (.\usuhe\ h . mj IS ) ^) -5 v Mi . 
m^-^liliSOiiV^ fijffl L 7 -r y if -r A^lff (Koi ib . Jpn. J. Cancer Res., 
80:413, 1989)^{;J;U*fetB$nS„ ^^r^^V'^T.^iflgct^-C'COlih^fe 
1^ t>' ^ {* ± 31 15 ? <D ^ m /i^' . =^ ^ ^ V ^ S 5fe ^0 ±g ^ Iffl T' 

fPSi ^ n/c dp ;>< ^ V '^7 {z o v^T . ^ ^ "7 :^ ikm ^ CD \i h \gu. igc, ig 

A#*:V'j7^M{*^®3^MSiStt4«/^CL/cMlihlgM{*{li:-5Sg^^&5gi!l^ 

•t ^ ^ t ^ 0 m h tii> . /^'f•7'■uK-v (^m-^^, -^^□->mf*^^^ 

{■^AH. gIM?±-9--< > X 1- 7 f ^ . 1991) ELlSAtr ct U ^ i7 U > 
^ h C J; U , h y □ y U > mSI M ^ 1" S /^ -r y U H - V ^ ^# 6 C h 

tzitt (Dmh- ±(Dm.B^^^^m't ^ z t ^ t ^ t, (d x- $> o . ^(D^mt-r 

■t; 7. CD ^d; -r\ mo)^ ^ ^m'^, m^lt. v -y h , -7' ^ # O fff ?L IM ^ ® fife ® dp 

ES^SiBHacDlaf Vz: {i ^ h ( 1 annaccone b . Dev. Biol.. 163, 288-. 1994) , y 
■$t (Wheeler h, Reprod. Fertil. Dev., 6, 563-, 1994) , (Sims^. Pro 

c. Natl. Acad. Sci. USA, 91, 6143-6147, 1994) Jb^ V ^ T ffi ilr ^ n . ^ h ^ 



46 



wo 00/10383 PCT/JP99/04518 

1995^1^ 10^ ^ it FJ , . \^VV\Z^\^X\X^^m\lU (EDIffl 

5fe^ltl|3 *^'iES C 5 Z i: f> tlTi,^ -5 (Campbellf>, Nature, 380, 64-. 

1996) „ :lnf3ES$>Sl.^{iES'|*^ifflfla$:SSiMBti: L/c^*^fe#:^AiC J: 

^ ^ C ^ -fb L J§& j,^ ^ ^ CD f* ^ !^ li CD K ± - i: L X ^'J ffi T:" t -5 J; o ^ 

o/c, w ^ * -e ti fLfliliM (Wi Imut f> . Nature, 385:810, 1997), 

i> 'j^ (Dm M^fffl^iSchni eke h , Science, 278:2130, 1997). ^^:x^i^co 
IP fi: iB M (Wakayama b . Nature, 394:369, 1998) ^ ¥ — t L tz yk^ m W ^ (D if^ 

J; U , h ^ y 7. X. =. y ^ \:i y (Schnieke h , m B ) R U ^ -> (Cibel 1 i h , 
Science 280:1256, 1998) CD IT fg * 5 « 

( 5 ) (I J; U pT fg T' * s , 

(1) IgA^Jsic^^t'lih 22^fe{* ^rfSJt^^-^ h V DT-40|ii M (r fc^ v^T J^;LT 
(D M {■^ A , B ^ ^ o 
(1) - A H h 22^fef*±CD Ig A ^JsfecD 7^ □ p< T lai {3 7^ n ^ 7 ifi^iJ ^ # A L , 

(1) - B lih22^fef*±CDIgA'Sl^CD-t>hn^7{pi| (^iJAfiHCFil^s? 

ife) izmitLnmmm.^x.mm(Dmmm¥i\ . ^y^ji'ioxpse^y ^ii^a^-s. ioxpbe^ij 

?:^t.'^-^'5^-i' >^^^:$?-{- l^m X fir IHGFP^ CD V - - fg^ ^ -tt -5 
(toCDyDt-:^?-ffi?iJ*^'^Sn5, 
( 2 ) RnR2Miik^m iz loxPffi3^ij:s^0GFPjiI{H? Ti^'lip- A $ tl t: h 1 4# ^ rr >t 
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SC20$: iSf^it- S - 7 h V DT-40mmt ±m ( 1 ) iZ ^ X \r= m ^ tl fz ~ U h V DT- 

40|ffl M^n ±miMm^ L . 2m(Dt: h ^ f* iff «: IrI ll# (; l^S f^J -t -5 - V h V DT-40^iiH 

(3) ±iH (2) X'i'^m-^ tifz\i hm^i^(m}^)^i:U^-t 7.Esmmiz:^\.^ 

Z L /clfflit *i T (ilu IS □ ^ - -Sfi^iJ GFPmB^i}^m^ L , CFPTb^^Wt 
6. 1-4';b*>$5j^{cj;6a^^ti hg^fe{;^?:^t»»-7 h V DT-40iflB 31 1" S 

( 4 ) ±iH ( 3 ) V^T{^^ $ tL/c,m^ A t h S^fe^^ (»f >t ) CHOflBSt C: ? 

(5) ±iB (4) X- % h ti tz mm'i^m ^ \^ V y^^i^m }^ ^ -ir ^ ^ 'M. & ^ 

(Cibellifb, Science 280: 1256. 1998). 

-C-^'J. I^#il$^iaM(^^f*^®^M«:: i; U . S ?S # o ^ tT 9 h rI fg 

^r^ ^^^t h»ft|{::*i''^T. ^5l^S^fe{*$:«iti-.S ESSffl M ^ CD M Iffl 
®?5F^(±2»A^n/c^fe{**/i!i^>^±(Da{E?$:^iaT'5, 

^ t) ^ 6^ -^S 4; '#3 M & M -r 5 A^' T' t S o a. ri^j . ^ ^ -^[^ n h ifiij ^j] 
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* (i ^ 7- CD fi f* ^ ^ 3fe Jft fe S /c ^ CO l»f >V ± CD ? 4 L o -5 ^ f 1^ 
T t:- fi-H W L , -r CO fi: ^ m )S 1^ ^ illij !f^3 CO it[i 7{S . iiS 7j< ^d; i: b 0 i|X ^ Z i: "C- ^ § „ 
&Sv^{i*/c, ^ ;^ ^ # t: h aijifel i co^a(75,mM> Iffl US & -5 ^ 5: ^ 
^'(tL tzto) ( ^ 5 :ii P - V $01 H i: (7) Ife {- J; ij -fk L ^^ yj K — 
V) ^i:i:'^:^*^fe{**/c!i-^(D»f>T-±cOiSf5^?:^ilLo.5^f4^TciS«U. 
^tom^a^t)^±S«ii^^^'bl£liR-rszi:*iX'2-S„ ^bdfi. 

DNA, =^ ^ ^ ^t: t h lit) S (i^ C07m«&^, lfflM> 

lit yf^itL fztj (D iz^m^ titz^^m^i^^ ^ itt (Dm }^ iz^mir c 

cO»f>t ± CO 3Ite? ^ L 9 § ^{^T L , -r cO ft ^ m ^ 1^ (i^'JAf^. 

>L^ m t' (D m (D m iz % X m iii^-t z t X' § . ^ h iz. m^-^m. ^ 

gg^ n V h iJ'- V -7 — , y>'l/jti® iJ' n V h ^ V 7 -1- n v h ^7' ^ 7 f - , 

6^mmm ^ n ^ h ^' 9 y ^ - ^' (D m (T) 15 iz 'ijt X m ^-t ^ z ti)>xt?>. 
^i^I^^cDM^aaa^)S^<Mi•?■cD/^-r y; k — v^i:'cD:i^^^b^fflia*^f>Ma^fef^:±co 

t:hMi*3t{5^^^'n-J^>:^'L, 5^-\'^--X/^A7.:$? — Pm^aaS (CHO) 
^ ^ oi D - V lass ^ A L T t: h T ^ i: *^T' t -5 (Lynette f> , Bi 

otechnology, 10. 1 121-. 1992; Bebb i ngton ^> , Biotechnology, 10, 169-, 199 

v'^;x:&c/^co^^{i, hhfAf*a$^ (i4s^fe{*±) . mmK {2^m^i^ 

±) > II II A (22#§^fe#:±) ^n^'tXCOite? <D-|^figfi*Jia?'iJcD AgP^> (Sif L 
i-^C;h*>. AXjftfef^W- ^ if] V>-C t h rL{-*:}If^?(7) - i5 ^ # A L /cHJt 

%i](D h 9 y 7. i>' JL — y ^ -7 0 7. (Green<b, Nature Genet i cs, 7 . 13-, 1994, Lo 
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nbergib. Nature, 368, 856-, 1994^) ti:t^^\^X:. H h (I ^ T 1^ ^ tl -5 t 

(Greenb. lu IS , Lonbergb. ij IS ) . — . It ^ O M Jl C: >!t L Tig ^ (D S l-^ 
h h Jjt#: lis 'I: ± {f S /c<to {I (±, ^ 7. M{* ^ ^ ^ ^± T , h fa CD ,^ ^: 
M^T €) ^ 7. f^^TS C i: S ( Green ib, 15 IB . Lonbergb. lu IE ) , 

S"-^A: V'^T.Jni*:^ JI ESIEB M fc^ ck O"^" V 7. M f* ^ M =^ ;^ ^ ^ ± M 4 ffi V^ S . 

ji; T (" A, B-t- n ^";H<D :S" <D*Me^ ^ fij (z o i-XT iz {I la-r „ 

:6^?£AcDa{:^6*]^jii 

1 . V 7.ES?IBfl&{r 2nt:-#^£-r€>V'^7.f5t{*aiIjta?(D>^fJ|(DTL'>'U$:M 
6*1 at {5 ? 1^ M ^ ^ (Joynerb, Gene Targeting. 1993, IRL PRESS) *: ffi 

T 5g S S „ it ? 5S ^ ® m (Z m i3 gp {4 f# ^ M gl ^ (; J: *; ^ * ^ tg ^i; @H ?|J . 
^ij ^ loxPSB^iJ (Crelx u > :h--tf (Z ct 'J ffl<^^m A. Sauerb, lu 15 , ffe (3 FLP 
U n > — -tf-FRTIB^iJ ffi I ^ /cO' Gorman «b . Science, 251, 1351-, 1991CD^!| 
:^<$,?>) ^n/cG418if't4jtfe?#<7) V-;^;-itG^?:^f A^-S. 

2 . M fi SI it ^ CO >t (PJ 7 ;^ ^ n ± IS ^ W tt V ^ 7. ESIEB Sa 

47.^ U-->i/i-€>^i:(cJ:U K M M it {5- ? co ja! {PJl cD 7 U ^1^ A^' fig i|g ^ n7^c<* 
( 1=0 ri^ t:« - . mM) . *Si-M±. M f* fi II }t ? o co T u ^l' fiiit 
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M ^m^rJi'k m ^^xm.m-t ^ . -i^ # a ^ n ^ - ;^ - e ? i: (i sij cd ^ - ^ - 

M {5 ? fi ffl ^ o c i: (I =fc o T , m m m if- ^ 0 M-t z t i)^ V s ^ . M X. . 
G4l8|1ttt3I{K J- i: m -C m W'l 'M X ^i: n ^ fz m , tl' - □ T ^ > llf '1431(5-^ 

^ iHiM^M X. 5: fT , m m (D T Ji 1 1 tKi=^ m$Rm.B ^ i)U^m n m 

tm^ . t$ A ti tz -7 - 1) - mis:^ t m ^ - - mB ^ ^ m m r ^ m 
a. 1 . c- w tt a (5 ? CD M ipii c # A L /c -m jij . ^ fi !f# ^ ,m 
^mxRm^&z^mmMB^^-mff^izmxL . mmmiSi^izi^ nx \<^tz 

lSI«Iffl<J^^A^{3j;oT. v-^-3l{5^*:ffAL, MfJOTU^l^ilfelie^ajE 
255-, 1995. ^±^±) „ 

i;b^BZ.-tmmmB^, ^ (^Cre U n > if ^---if '3t{5? (Sauer^b. ly SB ) 

ntzmmmiimB^ii^m^^ ntzmmm^^^^mm-r^ immmj^^h. 
m^m^mm . s^^m^(Dmmi^m . pzss-. 1995. ^±a) , 

6. 5 -e# tiT^cft ^ ^^^fflSS i: L /c 5 o -t ^Ulife^ {ij: U , 5i:{im^€)^^J 

f*ilM3If5? «: ^ tl h 2 H^fef:*: ( »f >t ) ^) § 22# #: ( »t >t ) ^ 
^ CD PS # ^ 1^ A T -6 , 

7. Sf>(D^A{*$:^^fet--5Zi:*^■-C■g-^l;^'^^'^7.mM im^it RAG-2 y y ^ T 
hV-^T.. Shinkaib, Cell, 68. 855-, 1992, M^J^ m m J y ^ T h ^ 7. . K 
itamurab. Nature, 350, 423-, 1991 ) h fzM t m ^ I& t L X 6 X tVf h tl tzE 
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8 . m h n ^ ^ ^ ^ -7 ^ 7. is n '.Si t ^ ^ <D mmff^ Q \) ^^mn Esm m c s 
(Mmmmh. mmm.m?Am. ^&mi^<Dmm&m . p234-, ^±^±, 199 

2 . 1 . -c- 1# ^ n /cli h S S /c M m 4 ^ ^ i- 5 V X 2^ Ifo * S V ^ (i ^ n 

g ® K jg {5 ^ ^ f* LTv^ov-^^^^M J^MS M fly^y^'T'^hv'^ 

|y|E. Sii /c y >y i7 T h "i; 7. , Chenib, EMBO J. . 3, 821-. 1993) t CD 

*D A^O h Mf^mil (14#) -rgil/c (2#) . MI*:aM (14#) -^MMA (22 

11=) ^s'.Mitihjnf^asi (i4#) +^ii/c (2S) +mmx (22#) «:#t'ti 

fc^ ±iacD A J: t>* B cD:&^{i, t: h fit f* CD /j: <b r . * ^ ± 
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tii> CD -e ''j: 1/ ^ o 



* ^ 0^ c n (?) 
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G418iiiitt4itfe^ ^ a ^ X ~ KpSTneoB (Katoh^j. Cell Struct. Funct.. 

12:575, 1987; Japanese Collection of Research Biologicals (JCRB), Depos 
it Number: VE039) <&§iJPS^^Sal I (SSit) XUmitL. t hiESSKM^IfflSS 
HFL-1 (RIKEN Cell BankJ: «9 RCB0251) ^ A L t^c o HFL- llffl flS ^ h U ^ 

■> >MS L . 5xl0'i@/ml i fli>Xo\^ V )K -y ^ (D > -y y t - (PBS) 
{ciSS L T*Mi 10// gDNA^^STT - >^<;U-y- - (^<-r^^v K) <£rffll^TiU 
^ h n ;f b- i/ 3 >^fTnj: o 7t (5EB ii. fflS^X^^^^^fpAP!. ^li^ld:. 199 

2) o 25 4i FcD^fi-ei000VcDl|E*4nim:S^Di b:^ hn^U-'>3 >-tr;U (16 
5-2088. ^ ^ -y K t> T^-fiTrEP JD L/io xU^ hn;t^U->'3>L7t 

fflflS^15%4^I^Mifll-/f (FBS) ^^»n L /-c - :;7-;uF12^1ffi (jyTF12. t 

MLtZo 1 3^(^ 200 /i g/mlcDG418 (GENETICIN, -> ^"v) ^ ^t.- 15%FBS^ -^.SD L 
7tF12±$ilili S^^;i7to 2-mm'^<<z^ D 7t ^ n ^ - lOOfiliS cD m 

EBi LT52^';u-:/{c^ti€'n* i 100 inm-> -^^ - bfcSO'JSM Lt^S L fc. 
•s''^XA9*ESS (Oshimura. Env i ron. Hea 1 th Perspect. . 93:57, 1991, JCRB021 
1) <&10%4^i^i,Sjfil?t (FBS) ^'m^lLfzVJKv^^^^-C^'JVmi^ (.\>XTm 
EM> it>9) 100 mm - U T-±-g« L o 52 ;U - ^ cD G418»tt HFL-1 M 

J3a^l5%4^i^'^JilM(FBS) i 200xig/ml®G418^-^.JtaLfcF124i-e> ^tl^'niO 
Ommv ^ - U-e^SL7to -7 XA9ffllS i: HFL-1 ^J!S^ h 'J ^ >MS'#:^n^' 
nH^}-® — ^ "i^^^a^"-^/!^ L . 100mm-> - U icftll L 10%4^i^iSjfilit (FB 
S) <£r^.in L /-cDMEMi 15%4^I^j;Slfli;^* (FBS) ^^JD L /■cF12i 
-e¥B '^) — B±^« L/Co IfflSSM^fd: (7S7]<'^>, IfflSSX^^^ > K ^ •> ^ . ^±1d:. 
p. 127-. 1992) {Cie«!i$ t^Tl^ {c?At o fco DMEM-eiPESS^S^ 2 0;^ o /-c^it. 

2inl cTDPEG (I : 1. 4) /g/^t; 1 ^^ramil L . $ > 2ml(Z)PEG ( 1 : 3 ) 
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m^m:^ I "^mmmttzo PEGmm^m\,^m^ . mmmmm (dmem) x-s^-m-^ 

fz\^^ ii^<7)±^% (10%FBS. DMEM) T' 1 Brnm^LfZo IfflSS^ h ^} -f 1^ y mm 
Ic^Ki^mL. 0'7^<^> (IxlO-Hl. yy^) *i ct aG418 (800 x^ g/ml) 
tSlLmm^^M (10%FBS> DMEM) \^Wm L . lOOmmi/ - U 3 l!k:{C^tS L /-Co 
^■imm^mLfz'^^ ^\:fzzin --^ V U ^ •> J: «9 fflSS^^^tS: LG418 

(800 4^g/ml) ^^t;jltR±^ttl (10%FBS. DMEM) T'±^SL/-Co 

h ij J: «9lfflfltI^5>^L2 {7" )l--f^ — ^\z^ t^X . 6;*: ©25cm 

'it'C^ffl^vXri 3025) {CT$fflSt2^S;i<70~80%tS?nliS * 

SLZ-Co :3;Hr^ K (0. 05 4^ g/ml. r-V ^ ;b > , fDTfeMM) ^^t;i^«?^ (20 
%FBS. DMEM) C^^L. 2 S ThT S L ^ ^ n -tr ;U ^ B ^ $ -{± o i^Sf^^^* 
L. ^i6{:^-S (37°C) LTfel^fc-y-'l' h^7->>B (10/zg/ml. i/V^) 
m.>L^m^ V ^^MtzL. T U ;H^][t'C^§§i{Cit.il^ffl 7 7 X n ^if A L s 34°C. 
8000rpni . l^FBl(D:S'6<£-fT^A -3 Tto 5 o -tr ;U ^ teifeffJ^Jlfi {c S^S L > 7 ^ ;U ^ 
-Tfitil L^ili Lt^Co V r> xA9lfflSS<&80%ISfncD^;ttSi^ T-t^S L /■c25cm2 
=3 cm^ Lfct|5:/Mt^Snx.PEG-/g?^-ei4^$-{±/::o G418^^t;iliR±$ffi-C±$S L 
=1 a ^-^#111 L /-Co o- t h -^fei* (2#. 4#> 14#> 22 

lfflSSX^^^ > -y ^ > ^±a:^ p.l27-> ic|;^e-,/-Co 
( 1 ) PCR)|?#f 

-^M L TtlfflSS^^S L> fflSS?!?- ^> Puregene DNA Isolation kit (Centra Syste 
mtt) ^ffl i^^ry y ADNA^ta{±l L . C®y y ADNA^j^iii L. th-^fe{*# 
Sfi^^^y^ ^ v-^Sl^TPCRy£-e 2 . 4> 14> 22Sh h ^fe|*<& j^^t" ^ :^ o 
->^il^LfCo PCRlfiliifiltO. Ixi g©yV ADNA*{^ffl L (Innis-i. PCR 
^^•7j:i^T;U, HBJfcBfig©, 1991, ^ 5 -tiGeneAmp 9600. Perk 

in-Elmertt^Mffl ) (C I ^ (T ''i: o /c o Taq^° 'J ^ 7 - ^f' {iPerkin-Elmert±i^<&ffl 
RiCt^^^tl. 94°C 5 ^ ;b^Tnj: o /-c'^, ^tt94°C15feJ>> r - - u > 

:^''54~57°C15^> ( ^ 7 ^ v - {c J: «5 illi^M ) > f*S72°C20f>^35-9- ^ ^ ;^^f ^i: 
o7to v-(d:§^fe^*:±(c??^f ^itfS^ (0' Brian, Gene t i c Maps, 6 th 

edition, Book 5, Cold Spring Harbor Laboratory Press, 1993 ) RO^'-^Sytt 
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-7-ti— (Polymorphic STS Primer Pair. BIOS tt; Weissenbach . Nature 

359:794, 1992; Walters, Nature Genetics. 7 :22. 1994 I?) ^ffll^fCo J*fe 
i^^^ ^ V - (iGenBank. EMBLIlO -f-' - ^ ^ - X J; <9 A¥ L fciaSiE^iJ^ t 
■f-^^LfCo ^Mtt^ V ^ -<75Sf*S:0"^\ it{5^ ^7 -r ^-<^l£?iJ{l^ti€--tLCO 
^fe^^:{Co^,^TJyT(^^^S^J■e^ L7t (2§ : ^M^iJ 1 > 4 # : ^M^'J 6 . 14 
§ : ^Ml^y 9 . 22S : ^m(?iJ2) o 21= ^ fef* [5] ^ (C 12^ T C tk t-it - 
^ _5^j^-^git4v-^ - (Polymorphic STS Primer Pair. BlOStt: D2S207. D2 
S177. D2S156, D2S159 BlOSid:) ^m^^fZo 

C/c (immunoglobulin kappa constant) : 5' -TGGAAGGTGGATAACGCCCT (lE^iJ 
S-f- 1 ). 5' -TCATTCTCCTCCAACATTAGCA (IS^iJS-t 2 ) 

FABP 1 (fatty acid binding protein-1 liver) : 5' -GCAATCGGTCTGCCGGAAGA 
(lE^iJS-f- 3 ). 5' -TTGGATCACTTTGGACCCAG (iS^iJS"^ 4 ) 

Vk3-2 ( immunoglobulin kappa variable) : 5' -CTCTCCTGCAGGGCCAGTCA (IS 
5^iJ^-^5). 5' -TGCTGATGGTGAGAGTGAACTC ( ffi ^ij 1^ -f" 6 ) 

Vkl-2 ( immunoglobulin kappa variable) : 5' -AGTCAGGGCATTAGCAGTGC (IS 
7 ). 5' -GCTGCTGATGGTGAGAGTGA (le^iJS-f- 8 ) 

( 2 ) 7 ;b U >y -tr > X > +^ -f f- i - ^ W y U ^' ^ ^r" - ■> 3 > (FISH) 
FISH/I?tjf (^^i!f. -i. FISHHit^o h 3 ^^&n±. 1994) {CIS $ tl 
{C|Afei->. t h 2#. 4#. 14#. 22#^fe^*#SS^^o - 7- (CHROMOSOME PAINT 
ING SYSTEM, Cambiott) ^ ffl > T '^J: o o 

2 ^ n - > i±26r;b- ^(745 ^^ □ - > ) 10 ^" 

-^iz I m&L±<D ^ a - > ^mtco C09*.ffl^.^fc2 §S^fef*#M6^^<£ :/ V ^ ^ 
-•^^T{C|St4f-abo/-c©{i5 ^ a — yfz ^ fzo Zti^co^.u — y^? I SH^5?tjf L 
fco ?\^m\fx^t (l^ilf.b, FISH^-^y □ h =3 -^b. ^?f41d:> 1994) (CgS^tifc:^ 

t h 2 #^fel*=^SSU7'n - 7- (CHROMOSOME PAINTING SYSTEM, CANBI 
Old:) ^m^^Xuf^ o fzo -^^X(D^^ ^ v-{C|^ttn£|fflflaT{i t h 2 
*<(J{S"^^^<i ff^T-M^^ lgi5co-/^^^-<50^llttnj:^a-><7D9-^i-^<o 
^N(D^o->-Z;Ht h2#^fe{*J:*9^i^h$^«i:^4l5:^fei$7:)<M^$n> ^.-Si-^ti 
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^tifz (HI) o [El 1 {cfcHNT. mn^< ^ ^ - > m^utpcRizmm L fzzf ^ 



'y xkma^m (Ji(TA9/#22. i ^ ) '^ffl ^-^/Co ^fe{*^§lfflSSi LT(±^ X 
ESlHfS|5feB14 (Martin L. Hooper =fc «9 Hooper "i, Nature. 326 :292, 198 

v-r hv^->>C (■>rv) MS L /cG418»ttST0lfflflS1* (^P^;^^. i£M#A 
t^C^tcfc^QA^) ^m^'tz o *#/f7K^ (IfflfSX^^^ > K7- -y ^ . ^±ti:. 199 

2) Lfz:a-7i(c:t^£o. ,1^^10'^iOA9/#22;&^ b 5 ^' n-tr;b^i)i^ LZ-Co t# 

tltz i n -t ;U{l^a^5mlCDDMEM(C}gS LfCo I^J 10'<@<D E14^ U ^ -> > T 
5>t^:$ li-fc^. DMEMT 3 [Hl73fe-/^ L . 5inl © DMEMfC !g L . i ^ a -tr ;b i * ^ 
-tir. 1250rpin. 1059- rHlit'L^ L T± ^ ^ 1^ ^ o f5 ^ 'v t° > {c J; (9 J: < C 
L. l:1.4PEG7§f^ (5g PEGIOOO. <^D7feMlS>, 1 ml DMSO< ■> v 6ml DMEMJC i'^ 
P) 0. 5ml^SD;iTMiaT 1 :9-30^:!>#B LfcM. lOml®DMEM^v0 o < ^9 i»0;i/=o 
il-^ {C 1250rpm. 105> fel it -C^ L T ±7t * r# ^ . 'itiS ^ 30ml O ESM^ffl i^itil (cSS 
L . * L; i6$^*|fflSS^ * ^-^/ciESlOOmmOlIlgi^Sffi x 5^ -y v - U 

(=3-->r) 3 L/Co 24^FBm(c300^ g/ml©G418 (GENETICIN, 

iz itmMm \± ^ a ^ - ^< ihiMi- i o ^ (Dtammf^^tiummio' m&fz ^ o ~ 5 

mx&':>fZo ^ CD Z3 a ^- ^ \d y ^ T :/ Lmm^-it^ 5 X 10' M ^ tz ^ Imi CD 

i^wmmm cm^mmmm + mMso<-> izm-mt. -80Vizxm.'^m^ 

L tzo [5]B#«c§^^Jjim^*Co^.^T10''~10'^ll©|HflS;;?^ c^Y y ADNA^Purege 

ne DNA Isolation Kit (Gentra Systemid:) iz J: iQ mULtZo 
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(Koiii, Science, 260:361. 1993) o 1^ 10" H ® A9/ff22 J: (9 1? ^ L i ^ o 
;b^5inlODMEM{C!^?S L. > v -tr ;U40 ( ^ ^'If.^ ;^ 1±M ) \Z^^^ 7j<±-e 
eOGyO /7 > ^ IS ^ HS|^ L (1. 2Gy/^ x 5053^ ) o iiy^ UmWl \^fzl o -tr ;U 

© tblI$lJS(iE14lfflSSlO'fl* /-c 0 1 ~ 7 flTS) -o /-zo ^^iJ»ttl*(co (i* 

i o >U^^JWttftE14/ll22-9 . E14/S22-10> > ^ IIMI^ 5 a -fe 
>bm^Jffitt4^*E14/#22-14. E14/#22-25{C*J(t ^i^A^fe<*0{S^{lJi(T® (1)~ 
(3) J: ^) 5ilS L fzo 
( 1 ) PCR)l?^if (m 2 ) 

m^JWtt^^V ADNA^^^Mi LT t 1> 22#^fe^*±{c^?:^t-'5itfe^ (Gene 
tic Maps. HifiE) RO'^Mtt V - ^7 - (Polymorphic STS Primer Pair, BIOS 
%± : D22S315. D22S275. D22S278. D22S272. D22S274; Nature 359:794. 1992) 
^PCRyifc cfc t> l^fcB L /^o GenBank> EMBL^O r-' - K - x J: A#- L /a 

PVALB (parvalbumin) : 5' -TGGTGGCTGAAAGCTAAGAA (ie^iJ#-l-9). 5' -CCAGAA 
GAATGGTGTCATTA ( lE^iJ 10) 

MB (myoglobin) : 5' -TCCAGGTTCTGCAGAGCAAG (iS^iJS-^11). 5* -TGTAGTTGGAGG 
CCATGTCC (i2^ij#-^12) 

DIAl (cytochrome b-5 reductase) : 5' -CCCCACCCATGATCCAGTAC (IS^iJ^^l 
3). 5" -GCCCTCAGAAGACGAAGCAG ( lE^iJ S-f- 14) 

IgA (immunoglobulin lambda) : 5' -GAGAGTTGCAGAAGGGGTGACT (1E^|J#^1 
5). 5* -GGAGACCACCAAACCCTCCAAA (l£?iJS-^16) 
ARSA (arylsulfatase A) : 5' -GGCTATGGGGACCTGGGCTG (iE^iJ 17) . 5' -CAGA 
GACACAGGCACGTAGAAG ( IB^iJ # 18) 

1^0. 1 gcoy y ADNA^iSSi LT±ieoiO|ico-7'^ ^ ^ - {CO \,>TPCRii 

IS ( Inn is ^. III IS) ^'fT'dlofCo ^roiS^. 2 |*ii^T(73^5 -7 



wo 00/10383 PCT/JP99/04518 

^- > ^li,BS|^ L 2 .t*{co^,^T(i — ^CD V -f ^ - {CO ^,^TWf# $ ni.:^ $ oti 

if^m'^^<miii^ titzo PA±<D'i^W:^M 2 IZTTsi-o EI2iC:fon^T. £iij(ct h221: 

I, ^ -5 I, ^ < o 7&^ O V - ;^ - {C o I, ^ r {i <f ® ^< > F t,z i<LM.'t ^ ^ ^ L fz ( 0' B r i en, 
GENETIC MAPS. 6th edition. BOOK 5^) o mB^RO^^m^-^ - ti -(Dmv^:>j 
m^tr-^zA^lii^?>mn (science, HUMAN GENETIC MAP. 1994, Nature G 
enetics. 7:22. 1994, Nature 359:794, 1992^) ^^C. izt HMmi^. ^ 
if: L fz h (D X ^ mJ^^iSf L hJEM'C-ittS.\.^o 4M<^G418ffitttB14lfflSS^{Co 
T. ?CRiZj^K)mn^tl^m^mm^<^lii^tltz^-ij-itm-C:-. ^m^tlfS:^^ 
o /-c v-^ -^OTtk, L/Co Tine ttFISHMt/rC J: ^ L /-Co A9/(f22 

( 2 ) ■^■>fyyn-y h 

y A^fc ^9 10'~ 10^33 RIKEN DNA BankJ;i9A#. Nucleic acids re 

search, 13:7813, 1985, pUK19A* 5|5 1. 4kb EcoRI-BamHI ^M" ) ^ ^ o - y <!: L T > 
^iJPSP* (BgllU S-Siiili) MS^ff^d: o /■c;^2^ goy y ADNAfc^t LT<A 
usubelii. Current Protocols in Molecular Biology, John Wiley & Sons, Inc. 
, 1994>{cIS $ ny^;^/* cIa^i^It 'A o y-Co ^mMWi\^^Mk^z^\.^x 

t hLi ^nt^^^ ^ V x-t ^^<y \''i3<^WL^\h^nfzo *Bai^o2#{co 

y ADNA(C)(^i-^aJ:(:{iA9/5220^ni [5]^^=* o re o 7^'" > M 1^ -f* O ^ 

•> ^'i- ji^m It AQ/ ^22 tktm Lfzm^. pcRmmxif^^ titzx^o^um tm 
mLx\.^tzo 

(3) 7;^7l■U•y^r>X'f>•y-^^i-/^'r7'U^'f-^r'-■>^> (FISH) 
FISH)^?t/fii (l^l^H-i, FISHHI^^n h 13 ^M^±. 1994) (c|E^nfc^?£ 

{Clj^fel-^. t h 22S^fei*#M6^:^ n - 7- (CHROMOSOME PAINTING SYSTEM. Cambio 
1±) ^ffl i-^T^f ^i: o /Co ^O^m. L /c5^i^^® {J i ^ i-{c fcH^T. E14/#2 
2-9 ^ L flil03^«5435: L /c^fef^i LT t h22# 

^ tb $ n o 
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m±(DmmiZ J: ^ ^ ^> n^c:G418»t4«E14/S22-9 . E14/#22-10 (it h 22# 
^fef*® ^T* ^ ^.Wi:^a355•^^ E14/322-14 . E14/322-25 (i € OgP5>ilTit ^ 

^fel*^^*i#LTl^^c:i *<5ilS$ n7^cG418»ttES|ffl3S^E14/#22- 9 X h 

•y J: iOAL^±^f\ C57BL/ 6 x C3H Fim-^ ^ X ( B * ^ U T ) ^CBHllv X 
( B * U rid:) <h 5^iE-r -E) C i C J: «9 mm L M M SS ^ E C JE afe «9 10—15^ 
TiALfCo ^iei!i^iim2. 5 BOiSiaiCR-7 r> X (B^^UTtt) ©^Si^itffllJ 
^ab/c <9 ,l5^10fi©ES|ffl8Sz£AE^^ffi L T^Co ^cD|Sm^ (^1) i^/T^^-o 

^ 1 . b h22#^fe|* (»T)t) ^l^i#f-'5E14 iBflS^Ti^ / ^ v^^xfp^ 



tF^fei* /cKMiSWEi^f -10% 10-30% 30%~ 



E14/#22 9 166 29 16 7 3 6 



ltl66^0/±AE^^ffiLfcMS29Eo^vri;x*<^^LfCo ^iil^Ji. 
i,^-C?iiK^ ^® if ^fe (-(S^) ® c1n(cE14fflBS*^®^C?cfe*-<lf.i6 t> 
n -5 i" o 7i^ic J: i9 $ n 'So IS^ L /c 29E ® o ^fe ^, (c s^?^ cD ^ 
^(D^=b. -ttl^-^. E14lfflflSOSi^®ISi6 ^>nafi<*{ii6E-e^) o /Co ^/c. 
S;^c7)ai^C'^{iK22-22{c*j{j- €.I^40%T* -o fco 

C CDIS^J; 0 ^ t h22#^fe{*^f*j^-r'5 V r> x ESlB9S^E14/ft22-9{l 4- / 7 
B^s^s ^ -7 x f@{*(;DlESfflia«^55-^l:t-'5 Bfe:^)^{*^^F L t a c i ;i^fii 
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PCT/JP99/04518 



^. 1987>iciE $ n/-c;5"&{-tA£l-^KM^m?# L . Puregene DNA Isolation Kit^ 

L tz^m\±^^ ^ -?-<J^o -^PVALB. D22S278^ffl ^ T if ijisM O 51 IS ^ fT ^ 

•9-^">PtiT{i (II5£^|J2) iPJ^fc, t h LliE^iJ^T'n-^-i LTffiU. 6 ii 
li@|$CD#^^y^vri7X(D2/i gOJ^^y J ADNAfCj^ L T 
ff^j:o/-Co ^©IS^s ^T<D4^/ ^^i^^:{CfcU^T^i^:® t hLlie?iJ©#i£;6<ISi6 
t)tl. ^CD/N°^ - >{lE14/^22-9i?^fti LTl^/Co v!7 X ^ y A {c f ^ Sit {1 
« i ^ l^ OT- 105!;fMJ^TS) (113) o IE13{Cfcn>T. & U- >iib. Bgll 
im^tLfc 2 ixid^f J ADNA^{^ffi LfCo ''P^l^t h Lli2^iJ ^ ^ □ - y' > Ls 
■> ^''^;b{3:^ y - 'JTi-^ ^ if--BAS2000 (Si^^M^ ^ ;UAt±) ct '3 til* L 
/Co *=t«9. ^y^v^X (K22-6, 7, 8. 9. 10. 11, 12 :9{i#^4-y5) cDJ^MS* 
y y ADNAfc J; a' c: y h p - ;UDNA(C: C (i . E14/#22-9 i EUyyADNA^ 

ngofiaib-ezi^ L/C ® u- >-e^) -So ^fiJcoNA^^^fis ^fflijc^^ 

y 5 4- y 5 L /Co (- : 0%. i : —10%. ii : 10~30Si) 

^fe{C5!«?lSFCD«i^OM "in/c^^ y ^ (Hi* (K22-7) {col^rr^. If 
ii. >t^m. WM. fPm. WMTt)^ ^) ISOGEN (- -y +t > >^±) (cj; 

i9 y y ADNA^g5Ji# L . ^n€■no*fl$S^{::ol^T. (^Ifii^lJ 2 ) Tf^fflL/citfe 
^ ^7 -7 -9 -e-MB. DlAi^ffl l-^TPCR)Sl?t)T^fT/d: o /Co ^ CD $S m 2 o CD 7" v 

Y V - i t.^To*i^{c:foi,>TS3f#$ nstii|iiMi|^/><5iis$ n/Co diai^^ y ^ 

(1114) {^.T:f-o PCRM^^(i25iiTy7 n - xy;Kcrmmf>K# L /c 
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ft . m ^ ^ A ^ fe L T tH L o m 4 <^ & - > {i 2£ B : flS! s L : Uf 

m. SM : -i-l^^s H : 'UB. Sp : mWi. Th : SSe. Ov : mm. K : MM. nc : m 

4- / ^ V r> XJKMDNA(^14^ > n PC : t h igijli^lfflSS (HFL-1) DNA 
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{* (K22-7) <DKM^?lSI*M^{::Ti*|§'^*^l^ L ^jCD^ffl l-^/Co ZtlitJ^m. 

^1*1. Jjly^^t^ffll^®?!^ L/C ^O^*^o >inj:«9 ISOGEN (^-y T^:>v=- 
>) ^{^ffl Lrr^^RNA^JfitH RT-PCR&{c J: ^9 ^ t h - i ^ p f > (MB) . 
b h -f- h p - A b5 U y ^7 ^ --tr" (DIM) (DmRNAO^tB^fr^i: o tzo RT-PCR 
(i<Innist.. PCRHI^vj::. ^ T;b. HBifctifiS^. 1991>{c IS $ n t^c 1^6 o 

K (f^Mi^lOOpmoU Mmmm) i^^^^i^^iiBRl^iSi (x-/^'-x^U^ 

MB : 5" -TTAAGGGTCACCCAGAGACT (iS^iJ^^19), 5' -TGTAGTTGGAGGCCATGTCC (K^iJ 

l:-f-20) 

DIAl : 5' -CAAAAAGTCCAACCCTATCA (iE^iJS-^21) , 5' -GCCCTCAGAAGACGAAGCAG (K 
^|J#^22) 

^cD^m. i^itfe^OmRNA{C#M6^nj:iiiIii^!t^7!)<1^tti $ nfc ( gl 5 ) o RT-PCR 

ll5{-fc^^T. M (Hindlll^i^l: A DNA+Haelir/^ib 0 X174DNA. ^ 

Sa) . MB(i t h i 7t-^*n DIAKi t h h ^ a - Ab5b ^"^ ^ ^ - 4r ^ WTtt 

$ ^. (C|H] L;flif*(K22-7) {col^T. 'Uli. ^TM. n-m. WM. WM. 

'i•t&^75)^ ^ ISOGEN^{^ffi LXm-Mh^mm L. ±iS®2M® y ^ ^ -7 - {C cfc i9 & 

mmo^Ri-pcR^n-ofzo ^©gm. DiAi(ii&T«D)iiii-t?. MBtt-ii^sii-t^®®^ 

n '5ii'|iS^1^;i?'<5«IS$ tlfc (m 6 ) o 5 :t ^5-' n ti' > {i^fflSS^MS^I fC ^ 
ij-r -5 C i ;6<*n nrfc 0 (Basse l-Dubyi . MCB. 12:5024, 1992) . C^M^ti 

C i LTi-> €.0 PCRMtl(i2%T^'o- x>f-;U{CTSm*i!/ L/-c^. m^h 
if- A ^fe L T^tB L /Co llI6{c*Dn>T. & - > B:la\ H:'Dfli> 

Th:am. LJTM. Sp: K:^iJ. Ov: mm. SM: MtT-;^- (± 
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L f# ^ C i 75< 5S ;{)^ <)6 tl , 

ESlffiSSI^EH (HJfe^y 2 i f5]1t) ^ffii-^fco 5 ^ o -tr J: yG4l8it14 

m2y i IsI^fc^T^A o /Co mMM\^WElA/H-A. E14/#4-7. E14#4-ll{c fc' ^ t 

h 4 tz fi^®iT)t<^f*j^iiJi(T® ( 1 ) ~ ( 3 ) (c J: 0 KIS L fco 

( 1 ) PCRPtif (H 7 ) 

ien. Genetic Maps. 6th edition. Book 5. Cold Spring Harbor Laboratory Pre 

ss, 1993) - 7^ - (Polymorphic STS Primer Pair BlOSli : D4S395. 

D4S412. D4S422. D4S413. D4S418, D4S426. Fll; Nature 359:794. 1992 ) ®# 
^^PCrmiC ^th LtZo GenBank. mBim<Dr-' - ^ <- ^ ^ ^ Ltzm.M 

HD (huntington disease) : 5' -TCGTTCCTGTCGAGGATGAA (ie^iJl^-^23) . 5' -TCAC 
TCCGAAGCTGCCTTTC (ifi^y#-^24) 

IL-2 ( interleukin- 2 ) : 5' -ATGTACAGGATGCAACTCCTG (i2^y #-f-25) . 5' -TCATCT 
GTAAATCCAGCAGT (iS^iJ#-f-26) 

KIT (c-kit) : 5' -GATCCCATCGCAGCTACCGC (iS^y ||-^27) . 5' -TTCGCCGAGTAGTC 
GCAGGG (i£^y#-t28) 

FABP 2 (fatty acid binding protein 2. intestinal) : 5' -GATGAACTAGTCCAG 
GTGAGTT (iE^i||l^29), 5" -CCTTTTGGCTTCTACTCCTTCA (iS^illi-^30) 

±aeoillit7Dy ^ ^ -7-!Col,>TPCRii'|ii^lT^A o fcIS^, Sl^itjc. ^T. 
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* « — ^C0-:^5 -7- fco l.>T.^'f# ^ n'5i^iliiMtlJ&-^'BSIS $ n/co E14/S4-4. 
E14/S4-71*<7D J; 9 {C— gPMilE(C^5^;6<<^ li n ^ o fco lU±<D^e^^^m 1 

^i^MM. tt^i. M;i><a^ ;&^(cyi o T i,^ -f) < o;^>^cDT - ^ - {CO ^.^T{i i'CD 
/< > Kfcfigf L T^c (^Jg^iJ 2 #,BS) o »ii^=FRZ/^m^-7 - ij -com 

^*L/cfe®-C. Jllll^ fi'i:-^' L 4jiE5tTSi?:i:(.^o 3 ® G418itt4E14ffllS^* Jc o 

(2) ^^^^■>7'n -y h)|?tJ? (08) 

-y--tf>7'n-y h)l?Uf(i (llffi^iJ2) i[Hl1tC E14/jl4-4. E14/M-7 J: D L 
fey y ADNA{Col>T h h LlE^iJ^^n - 7"i: L T^f'^i: /Co ^©M^^ M^D 
NAfCfcn^TthLl Se^iJ i 7' 'J ^'-f X'^ ^ /< > K;i)<^i^:.1tdJ $ n/-Co A9/#4 

fCo HI 8 {Cfel^T. ^\y-y t Bglir/i^b L/C 2 gcD>rV ADNA^Mffl L 
/Co -'^PMii t h Llie^iJ^ ^ o - y i L s -> ^'"^yKi-f y - vT^^ -f ^•-BAS2 
000 (s±:i:K :7 ^ ;u A%t) (9 lil fcti L /c o H 8 {cfen^T. & u - Xi. ^7!)^ 
t.. 1:A9/S4 Cm^Wm^mm) . 2:A9/if4 + A9 (1:2) . 3:A9/#4+A9 (1:9) . 
4:A9s 5:E14/S4-7s 6:E14/S4-4^^i-o 2. 3 (i 2 ffi CO DNA^ g 211 ft (C L /c it 
'^T-rl^ LfzhOD-C-^^o ^fIi|(CDNA^^ L fZo 
( 3 ) 7 ;b U -y -tr > X > -y- -f ^ ^ - ^ y U -ir" - ^ 3 > ( F I SH) 

FisHiftffii (mmm2) tmmiz^ t h 4 #^fei*#s&ti^n-y (chromoso 

ME PAINTING SYSTEM, Cambio?±) ^ffl T^T/<i: o /c o 3;^-t-^TCD (3: 

E14/fl4-4{i-7 xg^fe|*{c^M L /cff^T. {lilcT^ 2 t^ii&it L /c ^fel* i LT^^S 

± otitic J: i9 . f# n/-cG418»t4l*(i t h 4 # ^fe (4: « ^ T £fe -S ^ ^ ^ (75 
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4/S4-4. E14/ll4-7^itlSx h -y J: 0 3:-^±(f. (^Sfe^iJ 3 ) i [a]^ {c L T|5^^# 

/lo (^2) IZTT^-to 

m2 . t h 4 #^fef* (Kit) ^i^i^-t^EiA mmwA^ ^(d^ / xi^^ 



tt^^fef* /-cJEMSSSaEi^C ®^ cDiJ[ -10% 10-30% 30%~ 



E14/S4 4 160 8 5 5- 

7 80 5 2 1 1 



n § 9 {c J; 0 ^iJ ^ $ tl § o L fc 13E® o ^^"^^^m ^ -h^^zUdl^coU 

i-tJit^-^. EHlfflflS® Mi^®ISi6 n a flii*{i7E-eab o fco ^/-Cs 
M®C'!^{iE14/#4-7**OHi^2|i:{CfeH^T^15%-e* ^ /Co 
C®^mJ;i9s th4 #^fe{*§P55-iT)t^f*^-r § V ^ XES|fflft3»E14/l»4-4s 
E14/#4-7{i+y ^ff^ijSitl^f*^ LTl^ ^ s -t^iio^'^'y X fi |* ® iE^*Ili 5> 
it^ ^n^tJ^m^ Lr -5 C i 51 IS $ ti o 

(IIIS<?iJ 8 ) b b 4 #^fel$fl5 55-S/T)t^{^^#-r§BS$fflfltlS* + p« 5 7 x{Cfe 
6 5 
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( 1 ) pcmm 

imMmi) ^-m^titz^ / ^ ^ 7.(D o -^EiA/u-i^^(Dimw (k«4-7- 

1 : +^ s El4/U-A^M<Dimit (K#4-4-41 : +y ^-I^^^SiSS) {Co^,^ 

X CmWm i ) i llJiltCJKM J; !9 y / ADNA^iliili L fco "ctl^mMt L. (H 
JgfiJ 6 ) L/C 4 #^fef*)l?tiTffl:^5 V-® -9 *.E14/ll4-7^ E14/ft4-4-eittli 

( 2 ) ^^-ymm (n 9 ) 

^t^" >l?|jTH (^Jai^iJ 2 ) i |5]1t. E14/#4-7i^CD 1 fif* (K#4-7-l : + ^ ^ 
{co^.^T t hLllE^iJ^^^n-^cb LTffi^-^. 2 ^ g® JKMS^^ / ADN 

- > ttE14/il4-7i!^fl^ LT^.^/Co O X >f' / A {C Sib E14/H-70 Ij?^ 10% 

i>■T:^5 ^f-BAS2000 (s±:?S:7 ^ iZ^^^lhLfZo ^fflJCDNA^^ 

^M^^ L /-Co § U - > tt2fe^^ 1 : Klf4-7- 1 s 2 : 7' ^ > . 3 : E14/H-7^ 

(3) KMS^ISIi^ffliaoG418iSttt^.^ 

5-7r>x<D-5-^s E14/S4-74*® 1 fil* (K#4-7- 1:4^^ 7 ^1^5%) s El 
4/#4-4S*0 1 fil* (K#4-4-41 : ^ ^ ^ m^5%) iZ'D\.^XKm^^ ib KIT (D X ^ 

mm^mm^mmLtz, dnaiim (mmmi) i iHjiitz^- ^ 5 ^ ^ xcDj^M^sm 

in^lOmmtUiT L s PBS/lmM EDTAT-^©;^?^ L /c^s / XX mtiiA^ ^ \.^tiX m 
5^^^*L. I^^®ffi|^>£r X-e|ffl*^ < t7] i9 ^Ji;o ffii^lffln-^SmlCDPES/lmM ED 
TA^l^n/c^ ^ - 7'{C^ L . 30^~ 1 Fam-^^M-t- § o ImlcDPBS/ED 
TA^?^ L T±7t^gj !9 ^ ^ . 1ml® 0. 25% h U ^ ■> >/PBS^Jn^. 5-1055-^3^ 
i^a-e^ -y t° > § l^ti t°-< -y T- ^ > L ni:;0< III^ ^ J; < C'^-o lOOOrpm, 10 
5>Pa^jt'DL. ?±|g^2inl®DMEM ( 10%FCS) izmML. 35min-> - U {CfiS^ § o 
7~10HO±§*m. h U y •> y^iJaSfc J; i9 IffllS^ •> + - «7&'^ L . -> -c - b 

*>/-c !9 l^l0 '(@c7D|fflfla^35min-> - U 2 tjCicfSS L . 9 1 |jc C ^^-^ 1^400 g/ 
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■t^o CcT^f^^s 2 fIi^*:*G418ffiH4c7D^lt^|ffliacD#.<£7&<ISis6 i^nfc. 

C n iiCD$gm J; «9 ^ E14/S4-7. E14/S4-4W-7 ^ X^i^*:^Cfe^,^Tli^ cDlESillt 



ES|fflSaitTT2 ( ^ 7 7^ -y ^ ^ U :l > j7 J; (9 ^ As Yag i b , Ana 1 y t i ca 1 Bioc 
hem., 214:70. 1993) ^ffll^/c= TT2©i$«?i <ffi2Rm — . ^<^'^v^^T 
;Uv/'J-X"8. - > - y^T- -< > ^±1±. 1995>{cfe$ ti/-c;^?*CtA£(-^s 
m«^HSS{i-<'^ h -e^ •> >C ( V rv) MS L /cG418itttl9]ftt$«fflSS (51-7 
7^ ^ 7j- ij .X > ^ ;U^±J; i9 ^A) ^ffli-^r-Co 5 ^ n -tr ;H4^^M 4o cfc ^^■G418»tt 

m<Dm^it (^ss^j2) i [Hi^icfrnj: o fco m^jfttt^® tbij'^s«TT2^ffl3aio 

f ij 2 ) i mm^rf^i ^fzo 

t h 14#^fei*©»Tit^t(* i ^ a -ir Jliz t^- y-r mmmi- ^ C t J;:^ ^ fz 
(Koib. Science, 260:361, 1993) o III lO'iiO A9/S14 J: ^ L ^ ^ ^ n -tr 
Jl^5ml(DdmUizmm ^■>-7-tr;U40 (tulE) J; (9 s 7j<±-e30Gy© ^' > t ^ 
^ Ml^ L /-c (1. 2Gy/5^ x 255^ ) o > mMMt Ltz i ^ a -i^ jl^^mm I ^ □ -tr 
;Uch [5]»{ci4^. li ^ij it ft il ^ n- '^.i: o /-cism. ^^J Wttft ® fctjJJ^I^ (iTT 2 

ifflflsio'ii^fc «9 3 fi-e*> o /Co ^^lJ»t4ft{co^,^T{i cmmm2) tmrn^zL 

xm^^^. DNA®?t#^fT^<i o /Co 

7^' > vf,^*B.a|Tf c ^ □ -tr ;Uf^ A(C J; ^ G418»&ftl-4. l-5s ^j' > U (30G 

y) BS|^ ^ ^ o ^r ;U^A{- J; ^G418Bttft3-K 3-2it 4 ft -5 t h 14#^ 

fef** /ctigR^iTn-cT^f^l^tiJilTcT) (1) . (2) fc J; 5i IS L /c o 

( 1 ) PCRli?^^ (ElO) 

mnimmwY j i^mk^mm.b. lt t h i4§^fe{*±{c#ffit-6mfei^ (o- Br 
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ien. Genetic Maps, 6th edition. Book 5, Cold Spring Harbor Laboratory Pr 
ess. 1993 ) ^Xj^m.\'^-^ --h - (Polymorphic STS Primer Pair BI0St±:D14 
S43. D14S51, D14S62. D14S65. D14S66. D14S67. D14S72. D14S75, D14S78, Dl 
4S81. PCI :Nature 359:794. 1992: Nature Genetics. 7:22. 1994) cd#^£^PC 
RSC J: 0 t^tB L /-Co GenBanks EMBL^<75 r^"- ^ - x cfc «9 A# L /"cigSiE^iJ^ 

NP (nucleoside phosphorylase) : 5' -ATAGAGGGTACCCACTCTGG (Ifi^iJ^^Sl). 
5' -AACCAGGTAGGTTGATATGG (iE^'J#^32) 
TCRA (T-cell receptor alpha) : 5' -AAGTTCCTGTGATGTCAAGC (iE^iJ||^33). 
5' -TCATGAGCAGATTAAACCCG (iE^iJ#^34) 

MYH6 (myosin heavy chain cardiac) : 5' -TGTGAAGGAGGACCAGGTGT (iS^iJ^-^ 
35). 5' -TGTAGGGGTTGACAGTGACA (iE^iJI|-^36) 

IGA2 (immunoglobulin alpha-2 constant) : 5' -CTGAGAGATGCCTCTGGTGC (IE 
^iJ#-^37), 5' -GGCGGTTAGTGGGGTCTTCA (iE^iJ#-f-38) 

IGGl (immunoglobulin gamma-1 constant) : 5* -GGTGTCGTGGAACTCAGGCG (IE 
^|JII^39). 5' -CTGGTGCAGGACGGTGAGGA (iE^iJ #-^-40) 

IGM (immunoglobulin mu constant) : 5' -GCATCCTGACCGTGTCCGAA (@E^iJ§^ 
41). 5' -GGGTCAGTAGCAGGTGCCAG (iS^iJ#-^42) 

IGVH3 (immunoglobulin heavy variable-3 ) : 5' -AGTGAGATAAGCAGTGGATG ( 
iE^ii#-^43). 5' -GTTGTGCTACTCCCATCACT (SE^ij # -1-44) 

mmm\kmm(D¥ y L.Mk^mmt lt. ±lE(Z)l8li®y^'1'v-{co^^T 
(iisfe^ij2) [H]^i(cpcR±illIi^^Tnj: o fcr^m^ ^ ^\.^\t—%<D-f ^ - 

^ i^n-S ^® o /Co ii^±®f§m^l2I10C^t-o EIlO{cfe^.^r. ^#|{Ch h 14 
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ifi4 i.i-^m.wm^mfi^-^-^=Bo ^imi^iimmmii en oism7:><^$nri,^§o 

(2) y Jl 7t y > X -( > ^ ^ - -r V ^ -if - •> 3 > (FISH) 

FISHft?tif{i (liiJ^b, FISH^-^y □ h n ^ifi^. 1994) (C IS $ n fc 
{Cf^L^. t b lAmm^W^MffJ^a-y (CHROMOSOME PAINTING SYSTEM. Cambio 
y:) ^m^^xn^l ^ f^o ^OSm. 4 »-r^TCo^,^T{Jc!:^i•■®5^§i^{c, t 

Ja-(±co^-^C J: . I# n/cG418iiftt»l-4. 1-5. 3-K 3-2«t 1^ 14Sft 

(^M^iJlO) t h 14§^fe^*:S/rK•^^^^-r€.ESfflaS;&^t^>^D + y 7 v^xf^gl 
(lll&^J9) -Cft'iti. t h 14#^fei*^{*^ LT(-^ § C i ;&<SilS^ n^;G418 

itt^ESlfflSStt 4 (1-4. 3-K 3-2. 1-5) ^ X h <y J; «9 5: ± if\ I 

CR^ -g. «MCH(icR) ( 0 * uTtt) iiiHt v 'y x(D^E.^:^ ^ <o m i> titz 8 mmM 

^^^-tf/cm. f^ttj!iMSft2. 50 OfSmCRvj? X (07is:^UTa:) (TD^^JC 

>t moD^-s^tz ^miomoD^ > •:y ^ ^ -> a y^^^mt tzo ^©ism^ (as) 
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tl-^fef* /-c 8 iBlSR^EiJf <Di^ -20% 20-50% 50-80% 



TT2/!fl4 1-4 


98 


20 


1 






1 


1-5 


110 


14 


2 


1 




1 


3-1 


103 


11 


2 


1 


1 




3-2 


183 


19 


3 




2 


1 



lt494{icDKiAE^^fii L /-clSm. 64E®^ x*<^^ L /"Co ^^^MWlt. 
^fe{cfe^,^T^i±E (ICR) efe(Z:)4^CTT2lBtSfi*©i?^fe 

fe®a55^0*§> t-^AtJ-^. ESlfflitI®Rf|^OlSi6 t>n'5<i{4:« 8 ET^) o /Co ^ 
/c. Si^®Ki^^{ll-4S5fe® lfi^*{c*j it €.1^80%^* -o fco 

CcD|*^J:i9. t h 14#^fel*^ it ^ ©if jt^{*t#^ -5 G4181fttESfflflSI* 
(l-4> l-5> 3-K 3-2) (i + y ^ff^^tg^f^Jt LTl,^^> 1" ^ v-^ X fli 

(mss^i)ii) t h i4#^fe{*iiT^^{si^f'2)Esfflii2S*+y 5 v^xjcfctt-i. 

t h 14^*fe<*iTK-©i^^6tlS 

(HM^iJlO) Trtt-inTt^y 7 v^xicfeit-S t h 14#^fei*g(555-ifn-0{*it 
{iJiZT® ( 1 ) ~ ( 3 ) {Cck «9 5tlSL/Co 

(1) §MMiaS*DNA^ffll^fcPCRPtif 

7V'j7XcD9-e.3-lB&^cD 1 mi^ (K3-1-1 : ^ / ^7 tco l^T 

o^.^TPCRi?^)f ^(T^i: o /Co ^CD'i^^^ 1411"^ ^ T {z o u T 191 f# $ n -5 iiifS^f^ 
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7i<1t {±1 ^tltz (HIO) o 

$^{c. mismt^ (K3-1-1) ^co^.^TgM> mm. ^m. wm. mm^-^ 

Puregene DNA Isolation K i t fc J; «9 / A DNA^ IX '<# L . ^ ^1I^{C o ^-^ 

§ U - > liB : K : Sfllc. Sp : m-M. H : /L^fli. L : flTlc. Th : mm. 

PC : t h mm^mm (hfl-d dna > h a-ju) . nc : 5 v x 

^SDNA 3 > h □ . M : v-^- ( H i nd 1 1 1 {b A DNA + Hae 1 1 1 ^'^ 

ib0X174DNA. ^Sit) ^^T^-To 
(2) J^S*3fe||,m^^llS®G418»ti£«il 

+ y ^v^T^O-Q-^, 3-2fi^® 2 <ii* (K3-2-1 : + ^ ^5p^25%, K3-2-3 : + 
y^-^f^^50%) . l-4i*®l{it* (Kl-4-1 : + y 7i|i.l5tl80%) icoOTJ^M^^ 
^JilTOck 9 icHM^IfflSS^IIMli L/Co DNAlligi (Il5gfij4) i [s];ii {c 3 ~ 6 il 
^04- y ^ V XOJ^m^5mm~10mm^afT L> PBS/lmM EDTA-ei^H'^-^ L fzm. 

l^fflK- ^5inl® PBS/lmM EDTA^ O tl ^ ^ - T"" L ^ 3053'~1 Btral^Sftg-r 
-So ImlOPBS/EDTA^i^ LT±yt^gxO 1ml ® 0. 25?^ h 'J ^ •> > 

/PBS^Sn^. 5 ~1055'rBl^-S-Ci^ >y t° > -5 t''^ -y T- ^ > ^' L ^<i:*< t>?>a$ts 
^J;<{l<--ro lOOOrpm. 1055-rBTit'i:^ L. ctllS^2mlcDDMEM (10%FCS) {cf^z§L> 
35raffi>' + - b icf#|i-r -5 o 7~10B®^gSm^ h U ^ •> > M S C J: ^9 IB !S ^ -> 1- 
- U 1^ L > •> - U ^ <9 1^1 10' 0 $S Sa ^ 35mm -f - U 4 tiC ffS L . 
■5 -6. 2 1jC{c400^ g/mlCDG418^3!jn^. 5~7HrHl^#L. ^ n tl CD - U © 

i8H?ffiTT-(i(3:-ioo?^^tMi- §0 ^^m^mmxoD^mm^iz^^i- ^MiRi^mxoDd^ 

Iffljiai^oSiJ^it. G418»tt^li^^BSa®±iMiS^^^ 2 o(D^j4^T[H)^T^ -g. t U 

^^n{i\ G4i8ffiH^Esiiis.»E&*ig{ii^fflas0ig5ii^fflgsma{cfe{t -ssi^^^ 

RB* L Tl.^'5 ^>n§o COMm. (EI12) {c ^jK L fc ii <9 . 3 fi{**G418 
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ICR-? ^ x^fiki-o 

(3) ^MS*G418ittta$i^$ffllS®FISHft?|fl^ 

J: *9 ffl E±l L /c t h ^DNA^FITCIf L /-c (^Ami, F I SH^I^ ^ n h n - ;U , 

1±. 1994) h<D^m^'fCo ^O-fe^. 2fi|**. ^J<^:^i■■0 5t§^^^c^4^z; L/C 

^ C i 6t i6 ^> n 7t o 

(ll3i^iJ12) t h 2 #^fe{*SI?^WK-®ESi|fflflS^®^A 

v-^ XA9lfflS^W23 (J^TA9/#2 W23. i i.^ 9 ) ^ffli^^/Co ^fei*^SIfflflt2 
i LTti V ^ XESlfflJ}S1*TT2 (HM^iJ 9 ) ^M^^^t^o 5 n -tr yHi^H-^fc J; a" 
G418Wtt^OigJRfi (llffi^iJ2) i lUlt o o ^^JWttl*® tiiiI$I^fiTT 

2lffllSlO"li*. <9 1 ~ 3 flT* o fco ^^Jffitttft® yyADNA^ 
(^M^iJ2) ilHj^Cff -o fco ^^JBtti^5-K 5-2. 5-3izJi3if^h h 
2#^fei*S|5 55-ilT>tOf*j^{iJi'lTco (1) . (2) izJ^KimmLtZo 
( 1 ) PCR8?tiT 

mmm^^Wf' y AONA^IiMi LT t h 2 #^fel*±{C#:^f-^itfe^^ (Gene 
tic Maps. trjlE) CD 9 ^fe<*:^|t^fflg^A9/il2 W23JC T 1^ i±J $ n C /c . 
FABPlCD#ffi<&PCRi*{C J; 0 ^ tii L/Co 

(2) 7;U^U-y-tr>Xin situ^^ ■< r 'J ^ -tf" - -> g > (FISH) 
FISHd^tirJl (^MfiJ 2 ) tmrnt^yvHr-. t h 2 S^fef*!|#^&^:^n - 7- (CH 

ROMOSOME PAINTING SYSTEM. Carabiott) ^ ffl ^ T ^T o o S^^t"^ 
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C i 5S *^ i6 n /c o 

nfcG418itt4ESli3S^5-l^^f§X h -y J: K)AL^±if\ ICR* § l^{iMCH(ICR) 

( H * U Tt±) liM V r7X(D55S5{c=t(9l#'in/c8|ffl3St^E{cK*fc'910~12 

lom CO ^ y ^ ^ '> 3 y M L tz o 

^ / y i'^moD^^^ (^4) ic,T:-ro 



ESffl§St*/ G418Wt4 ESIE9S^/±aL ^-7^7 +/77')X ^^^(DM^^ 
th^fe<* /c 8 ffflaSftgEIJ: Ol^ (D^ ~20% 20-50% 50-80% 



TT2/S2 5H, 264 51 18 7 5 6 

(W23) 



lt264licDzi AE^^tt L;^c^^. 51EcD^ v-^ x ^ij^li^ L /Co ^/vmW^t. 

^fe{Cfcl^T?tiE (ICR) efe<Dn^{CTT2ffl9SS *CDif^fe ( ^ ) io< 

^c. m-mo^nmrn^-i'^^o^-^-^ tzo 

Z.(Dm^X<0. t h 2 ^^fef*Si55>iTn-^f*t#t-§G418Wt^feESlfflSS (5-1) H 
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+ / ^Bf^m'&i^m Lrl^'5. ■tts:^iE>-?ry X |@ {^f: (D IE ffl ^ {C 55" <t -5 tfe ^ 
f*t^ L T I ^ -5 C i *<5t IS $ n /-c o 



ifE ?f 43 CD t h in; f* il ^ ^ > -t^' ^ A U > ^ K A y V h T -y -f? ^ (EL I S 

A) ^m^^rmmttco elisa {iJiiTJcfsoc^ nTl^ ^^^/ijzj^j^ o Slu • ^ 

>tn:i*^^v^iT;U. Ifl^^^l. 1987; • =F^> #^a->t5t 

^*:mi^^^^AP^. Itgi^th. 1991; Eilk mi^i^J^^^feiSSiJ^S . ^#ailS-fe> 
^— ^ 1993 ; Ed Harlow and David Lane, Antibodies A Laboratory Manual, C 
old Spring Harbor Laboratory, 1988: A. Doyle and J. B. Griffiths. Cell & 
Tissue Culture: Laboratory Procedures. John Wiley & Sons Ltd.. 1996 o C 

n^^ff 9 U i- <Z) efe ^ ^ ff o tzo LJ:9it-§t h fe^ r n y U > {z^t" -5 

tTL ^) -g) I. Mi tn; ^ . 0.5 ^> 10// g/mlflJ^JC (100;)^ ^> 5000IS) {CfRrf^L. ELIS 

J; J^'1ii^tn:<*:cD?RrlR{C5%v'^ Xifil?* (i-^^'v, M5905)^-^tl[I L fcPBS^. 

y 5 -7 Xila-/S^?&|R1-^lt^{c {iPBS^ffi l^T#^R L /-Co 3 -7=- ^ > L 

-fU-V')-V- (/<^;^-^-y^. EL312e) T: m.itJ^^ mm L fz . 

^m29B "iSSB <D + y ^ X ( ^ <?iJ 1 0 . K3-1-2. K3-2-2. K3-2-3) X 
fulfil LELISAT)|?*It L/^o 50mMO)^^ - )^^7K^^< -y :7 r -pH9.6T-?&f^ L/cta 
t b IgMv 'O 7.^ y 9 u-± (•> 16385) ^96:^: -7 ^ "7 u 9 ^ 9 - ^ 
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U-h{C3-T-^>rL.v^ T^mm ( ^'v. M5905) ^ UD ^ tz PBS-C ^fK L 
fzlS!imU.n^m:^fZo i^\.^'C-^JU:t^iy ^'--^m^iK^ hlgU^^^m^it dago, 2 
392)^Snx.Ti' y^zL^- h Ltzm. ABTSSK (Kirkegaard & Perry Laborator 
ies Inc.. 506200) CD i^, Jo {c J; (9 S& <£-405nni(D Tfe^gT'f? fffi L fc = ffM$ 
nfc t H IgMlJtf* (7t-;U^'y > . 9-^ -ij, 6001-1590 ) ttzith b IgGiJtf* 

nttzo ^ /c h h IgGitiJ^JC UtTi t h IgGi-^^'tTtf* ( ■> y V. 13382) ^T'b- 

hJc^^L. ^;U7f- + -> ^'--tfi^iits; t h igGi'^tai* (vi^-v. A0170) -eit 

m L ^(D^m^ (So) «C:^^o t h IgMi IgG{l#t{c;^ai $ nfCo 

^ /■c^^27B . 34 H . 41 B <7D 3 [eIC 0 t h H^^fei^irK" L tz ^ / 

V v-^ X (^J£^iJ10> K3-1-1, K3-2-1) iC. PBSiC ;;:§J|f L /c t h {fll M T ;U ^ ^ > 
(HSA. -> A3782) 2nil^T v ^ /< > h (MPLiTDM Emulsion. RIBI Iramunoche 

m Reseach Inc.) t rl^ L ^ OO. 25rag/ml ^0.2 inl^feSL/Co Ccd4^^^v 
XlfE-/S ^il5]^{cELISA{c J: o T^?ti? LfCo (1113. 11114) {C^j^-To 

i2tcK3-l-lT'{i t h IgMlB^ g/mlc!: IgG2. 6^ g/ml7:)<^S^17B g CD Ifil ft cf^ 

$n/co t h ^fe|*^-^A LTl^^i:l^ v-^ x(Djfii^-e{i t htJT:f2|s:cD:'jffi{iWmT- 

{i tl ti^^tzo 

S5. ^ ;^ 5 ^ ^ Xlfiiyf c|3cD t h tft^2^-a;^(ELISA) 



+ y ^ X IgG (mg/1) IgM (mg/I) 



K3-1-2 0.37 3.7 

K3-2-2 0.33 5.9 

K3-2-3 0.51 3.4 
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14) t^^^ikUBU^^wm^m^ \hL. i -■^^mtm^m-^ l . /N^yj 

AP!. iii3!^?±-t>-'i' j:->7=-^ -7 ^ ^. 1991> {cfE^ 

mtLX\t. P3X63-Ag. 8. 653 a J; ^ liA. 05-565) ^MfflL/Zo 96/t 

b - h lOl^iC ^ iiA^, 1 ilPBli$«mt^#±it^ELISAyiT;-^?^if L /Co ELISA 
•^{itt t h IgM-7 y ^ a -^;l/trL{$ ( -> ^'v. 16385) ^ U - h {cH^ 

LT^J®fi?iJ14i [HlltC'ff ^il-^. ^ttO ^ o - > ^ 6 f@?#/Co ^ fcHSA^tJti^i 
L 50mM©^lt - ^it7K^^< -y :7 y -pH9. 6TiiJ^ 5 u g/ml® /t?^ > L ^ ELISA^ 
u - h © ^ j:: ;u {c 100 1 ^' o 55- L o ;U ^ + -> ^" - -tf' -e ft L /c iS; t h 
\gk\\g^\\g),{^ (Kirkegaard k Perry Laboratories Inc.. 04-10-17) ^ 

ffl l-^T^ilai L /Co ^U- h lOt^C'+'lltt® ^ o- >^ 1 ofiSML/Co C®^n-> 
(16110 t h IgM^t^ ^'o->0-9*.®loT-^o/Co CO^a-> (H4B7) ^ 
$ ^ {c±^^ L. ±^S±?S^#f^ LHSA^J^tl^.i LT±3ai© J: 9 v V- 

-tr-HtttS; t MgMi'^'tnli* (Tago, 2392) ^ffl l^TELISA^^T^i: o /c i C 5 ^ 

i-^#±mo#f^^<©iiJn{c i /^ o -c?S7fc^®ii5ic'>/)'«lSi6 lin/Co — :^rt h igM 

> . T- ^ - 6001-1590) ^i^itiKC J: o T 2 ^ g/m{\z.^m. LfzUn^' 
cfc -fg^TtJ^ilfS*^ o /Co Ctl{i^^-r7'U K- vH4B7;i<:iM^ -5 t?t^ 
*<HSA{C!|#m-tiO* -Sta^*:-"?^ C i: <&^B^f ^ ^ (HIS) o lI15{Cfc 

i-^T. tlll6{iJ^S±?tiSi^4cD#f?^^l($$i {i405nin{cfc{t iK^fej^^^ L /c, 

(ll)5gl?iJ16) G418»tt-7 > ^- $ tl/c t 1^ 2#^fe{*iTit© t" ^ - o V ^ -> 
> ft t4 {C J: -5 S V - + > 

G418itttT-^iS5$ n/c t h 2 #^fe{^:iTK-^^*^^•t-^A9m)iS (W23)( m^fif^'JK 
[ai#BS) ^ lOOmmv - U TG418 (800 g/ml) ^ ^ j1 itll (10%FBS^ 
DMEM) -e±S»L/Co t" i - o v-r > >itttilfe^ ^ a t; X i KpPGKPuro 

(WHITEHEAD INSTITUTE. Dr. Peter W. Laird *^ '?)5}-^) ^hv>x:7x^->3> 
fltcSiJPSP^Sall (SSi^) T^^i;^-!!: L /Co JfflBS^ h U ^ v L . 5x10" m 



wo 00/10383 PCT/JP99/04518 

/ml i -5 J; 9 {c V jK -j o (D >^/< -v y t - (PBS) izmM LXti^ihlOugQ 
Hk^^T iy - y ^< Jl - -< ^ "J K) ^SI.^Tj:^U^^ V u V - a y 
(HSfef^iJ 1 #M) ^rfAi-ofCo FCD^a-e 1000V(7D«iE<& 4 mmgO U h 
n b - V 3 >-tr ;b (lliSl?iJ 1 ) ffl i,^ T^S Efl L o x. U ^ h o --f? U - -> 
3 > L /i|EflS^100mm-> - U 3 ~ 6 tjCJCfiSI L /Co 1 B^tclO// g/ml® t° a. - 
o V ^ ■> > ( V ^" V, P-7255) te J:6'^G418 (800 ^ g/ml) ^^t; — MiltRi^ifi i 
M^^^/Co 2-3 iiPamJC^ L; 13 o ^ -200111 ?lJ^^-oO ma i LT ^ i 
*!)fCo CcDlHflS^ 3 oCD«H{coi,^T-etl'e"n25cin27 5 X i3 2 ~ 3 ^^JTi^S 
L. I "7 o-tr ;U^B^$-i±25cin'7 7 X nTJ^S L x i HiSfe^iJ 1 i 

!h]#{cS4^ L /-Co lOOmmv - - U 2 t^C |^ L G4 18 i e - o v ■> > ^#tr±sS 
©— fiiltR±Sit&-e±^ft L. 3o©*acD9-&lo®aa*^'i2 ocD ZiaM^Jfttt 
^ a - >;i<^# i=,nfCo CO^'a-V-etih h 2 ^^fe#:iTK'{c t° - n v-i- ■> > 
ittt V - ;^ -*<^A$ n/c Rjtltt;&<i§i-^o 

G418iH4itl5^T-v-4^ > r $n^c t h 14||^fe^*ifit^f*ltt-'5ES|ffliS^ 
(B14/ill4-36) i^iiJScDG418^;gs»D L fcJtilfe^^-et^*-^ a C i {c J; «9 . th 
^fel^^^f^'fk L /-lESlfflSS® ^ o - L ^ ^ T ;U -> U - X" 8 ^ 

v->^-^~T-^ ^±i±. 1995) o G418Wtt X^7]ftlEflS ( 5 7 r- v 

^^U^>^^t'ci;*9 ^A) -< h-7 ^ iy >MSt" C i /a < lOOmmv ■i' - U fC 

fifl L ^«mSt2i L /-Co C ©lOOmmv - b {cE14/ill4-36^MM L ^ ^0^0418 
?1^16mg/mlcDiSitlIc!: 35^ L/Co 1 ~ 2 BfefCiSMH^^ L 1 ii G4 18-/iE ^ 

lOmg/mli LT±^g^gt«t^ :^ L; =3 o ^ - ® 43 1511 ^ IS^ «3 fcB L L . ^ 

LT8 ^a->-et h 14§^fef*:8fT)t*<f${b LTl^/Co 

(1l|gf?i|18) t K 2 #^fe(*:S155^iT)tRa^■14#^fe^*:gl55}iT)t^|H]B^{CK^t^^ 
(llJSI^iJie) {cfcH>T^?# L -fi^fi)»14 ^ o- >(D9 -^FGl^ ^ o-tr;U 



wo 00/10383 PCT/JP99/04518 

t#-r § t h 2 #^fef*^5^»Tlt*< $ ic e ^ - a V -r -> >»tti*fEi=-{c J; «9 v - 
+ > ^- $ ^ C i ^5SIS L /-Co i o -tr ;l/g5jf#&a^A9|ESSc!: ©ii^ii (USS 

f^Jl) trnmi^rff^-otzo ^(D^^. ^ o-t ;Us4^10Bm{clt59li®G418»tt 
=Jo^ — i^-^'tBIMLZ-Co cn'^)CD=io^ — {col^TB //g/inlCDt"^ — ov-r->>^ 

^t;±^±tllic5S1^^> $ lie 3 BFali^g L/ci C 5> 45111 (76%) c7) n o^-^<^ 

i^t< t° ^ - o -7 ^ ■> > Wttitfe^fc J: 0 V - 4- > nr aci^^LTl^^o 
^liJC, t h2||^fe#:gl55>iT)t±®&v-7^-il{E^^tB®7'ii6, A9/#2 W23 
(G418ittt(75<?>- : ^J£^iJ16) C o T pSTneoB (HIS^^iJ 1 ) . PGl(col^Ttt 
pPGKPuro (^J6^?yi6) ^^n-^i L/cFISH)^?tFr^^T^i: o (tii/^'i, FISHU®^ 

7°n hi3-;U. ^ifia, 1994) o ^©IS^. A9/l?2 W23T-(1 (IIJ£^iJ12) T'ffllS 

CD V n/Co cnii. t h 2 #^fe^*g|5^aifK-±® 1 ©BffcipSTneo 

B*<#A$ nxi^ -5 C i ^TF-^o tfc, PGl-e(i|H]l|(D;^g $ CD^fef2lciT)t±{C 
It 4 11© ■> Jlib<m^ $ tlfco pSTneoBi pPGKPuroii ^ ^ ^ -^^^-Tlgfl]® ifi 
^ ^^ o CD T' . pPGKPuro:/a - 7'T-(ipSTneoBt>^tB $ n^o "T^i:^*'. PGlir 

nfc4McD V y^;bcD o 2li{ipSTneoB. — :^rcD 2 11 {ipPGKPuroi^fe 
CD ■> ti5o CcDMmJ; *9 . PGlTij^-f^^t-r -S t h 2 #^fei*a5^ifr 

G418ittt^ t° i - n ^ -> >itttM#{^ J: ^9 -v - 4- > ^" $ tlT (.^ ^ C ^-^ 
fit IS $ tl/Co 

t h 2 #^fei*gB^ilTit. 14#*fe#:SB^iTit^[H]B#{cf*1^^€. V ^ XESlfflJiS 

LTii^Tfc t h 14^^fef*^5>if)t^fStt LTl^ §G418»ttTT2lHS!l^^l-4 
tRtiO. 75/^ g/ml® t° ^ - □ V ^ V >yjijK-efil2ii (IIM{?iJ9) (D G4 18»&^*iliR 
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Qu g/ml(?:)G418??i£TT: feiiM^-^ C t ;ti-> G4 18»tt t> B# {c f*-f# LTl^ -5 C i 

- m^^J»tt1*PG5, PG15. PG16{coi,^T«JilT® (1) 0 . PGlSCol^T 

{i $ 1^ ( 2 ) ct 0 5i IS L /-c o 
( 1 ) PCRPti? 

fe^ (Genetic Maps. MIS) o *> s 2 o i,> T (1 ( ^ffi^FiJ 12 ; A9/S2 

W23) ^ 14§-^fef*(^ol^Ttt (limi?i|9 ; TT2/S14 1-4) T-#i£;i?<5f IS $ tlT 
-f V- {Col^TPCRtiipS^fr^i o fcgm. 3^*{C. ±^CO-f y ^ 

( 2 ) ^ b -y -fe > X in si tu^^ 7~ U ^"^ -f -tr' - v s > (FISH) 

FISH)^?.tiTii (HJSfyil) ifHjtitc. t h^DNA^FITCHIIsL/; t>®^^n-7' 
i LTffl l^T^f o /Co ia^ci: ^ ^Oie'Sd^ T . 2 t 1> 

■^^wm)^t<mm^tifzo ^ti^^^a (^js^y 9 ; tt2/#i4 1-4 ) T-t hi4#s^ 

fe|$#M6^^n-y{cJ:iD5SIS$n/c^5>iT)ti. /J^$^-^;^(i ( ^M^^IJ 12 ; TT2/ 

32 5-1) TTt h 2 ^^^w^^^^ ^-^''<^^'oMm^^ntz%^m\^ tnm(D± 
g$T*o/io (016) {c^©-fg^^*To m^m^(Dm^-^^w^t-^ 'y 7.^^ 

(^5g(?yi9) b h 2 #^fef*SB5>ifT)t&0'14#^fe{*S155^lfT)t^|5]B#{C{SJ#-r 

cmmmis) r-m^hn. b h 2 ^^fef*a5^irits:c/n4#=^fe{*gi55^sifit^ff. 

J#LTl,>^ d i 7;>^"5SIS$ n/cG418. e^-nv^ -> > -fiiH4TT2 fflflS^^PG 5 ^ 
PG15. PG16^;mfSX h -y J; <9 ir*.±{t\ I CR S /c ttMCH (1 CR) ( B * U T ^ ) 
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i ^ -> 3 > E ^ ffl L /-c o 
4- / 7fPSSi<^M^^ (^6) «c,T^1-o 
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It551{i® /iAK^^H L fc$S^. T3K(D^-7 O X^<m±L tz, ^/^MWit. 
^fe{Cfcn^T^i±M (ICR) ^*CDafeCD4'{-TT2 IfflSaS^Oir^fe (il^) t^-^' 

C CD|g^ J; i9 > t h 2 S^fel*S(5 5^iT)t&on4§^fe<*S15 5>ifrK-^{*l#t- § ES 

mm^ (PG5^ PG15. PG16) tt^y ^B^t^^^*^^ LTu-s^ ■tfi^^-^oT.m 

ESffl IS S 3fe + y 7 V X ifli (t ^ t h i*: CD It tii 

(mSSfi«Jl9) 'Ci'^m.Ltz^ )i ^ -r '•7 7.(0^ KPG-15(9iii$:PG5S^. + 
y ^ ^10%) . KPG-18 (5ili^;PG5S*> ^ ^ 5-!^ 10%) 2 E C *t L X . PB 
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Siz-mmttzh h Mmr Jl-f i > (HSAs •>^'v.A3782) tTi>^^<>h (MP 
L+TDM Emulsion. RIBI Iraraunochera Reseach Inc.) i ^yS^ L TO. 25mg/inlOHS 

mm "SrmM L 0. 2m \ ^ L tz o ^^mm. rv^ s b mo:> ^ / ^ ^ x ji <o m 

ifllL, Mm^'iD t h t/C^*: ;a il*) J: t K /c il ^ EL I SAy± ^ ffl L ^ T It fcB L tz 
mmmumm) o 50raM®j^^-^^7K^^< -y r -pH9. 6 L/ctn; t f> 

f* /c II 4^' tyt I* (VECTOR LABORATOR I ES, I NC. . AI-3060) ^ 96:^ v -f ^ □ ^ ^ 

/c ii-^4="tJtf* (VECTOR LABORATORIES. INC. . BA-3060) ^SD;i T -f > + ^ -< - h 
L $ i^. fc f Tf- ^ > -fb '7 f ^ ;b 7^ 4^ i/ ^' - -If" i T 'J y DHO ?I ^ ( VECTOR LAB 
ORATORIES, INC. . Vectastain ABC+ -y h PK4000) ^JaX-T-T >4^iK- h L/cm. 
^;b7t-^->^--^f'SKi L T3, 3" . 5, 5* -7^ h 7 / ^ ;K > 5^ > (TMBZ. 
- "7 "7 ^ ML-1120T) ®'^JO(Ci; «9 ^S'Stt^450nin<D?S7fe^-efFffi L/Co W 
$ /c ^^Ito-^^gE^O t h IgG i'y ^ 1-3889) ^M^i L v X ifQ 
rS^^Sn L /cPBST-^PiS^dB-IR Lfco // il C o T SOmMO - ^M7K 
•y :7 r - pH9. 6 T- L in; t h ^ il -7 X ^ y ^ □ - ^ tit ( •> v . 1-63 
85) ^967^-7 -f i^n^-f^-^U-h{c:3-T-^- >rL. ifll ?t 1^ *4 ^ flD ;t . 

•> ^""--(f'^i^ia t h ^ Xta^ (The Binding Site Limited, M 

POOS) ^Jnx.T^ >4-^-< - h L/cm. TMBZ ({£^K - ^ 5 ^ h . ML-1120T) CO 
^Snc ck <9 P^St4^450ninCDiii^7fe^T'l¥fli L/-Co If ^ $ tifc il^J^o'^Sgt 
*n<D t h IgM (7i- ;U;^' y > . y- ^ ^ti ^ 6001-1590) t O X MM ( •> 

i^-v, M5905) ^mmLtzp^s-c-^mmiz^mLtz, ^<Dmm. zmt^t^^^ 

L /-c ( ^ 7 . ^ 8 ) o 
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mi. + y ^ -7 ^ X K P G 1 5 4'<^ t h fetf^^JBt ( E L I S A ) 

IgM(mg/l) Ig/cCmg/l) 

^mm 0.19 1.6 

^Jg^ 8 B g 0.75 1.7 



8. 4^ y ^ -7 X K P G 1 8 4^0 t h tJtf*?!^ ( E L I S A ) 

IgM(mg/l) Ig/c (mg/1) 



0.2 9 0.5 7 

feS^ 8Sg 3.4 0.87 



8 2 



wo 00/1 0383 PCT/JP99/0451 8 

r il ® It fcbi 

X (K9. Kll ; *{CTT2liaa^3-2i5fe. ^ / m l^t ^ tl^' tl50%. 30%) iz^ 
LT. :^^79B. 93B. 107B. 133B®4IhI (K9) . ^/■cii^^74B. 88B. 
IIIB (KID (D 3 \b} fz ^ (mmm20) tmmizWS\^^^LtZo CC04-y 

ck -o T ^ tti L /-c immmiAmm) o D0mu<Dmm.-^^7Km^< y r -^m. e -c^ 

m L tzWSk ( •> r^'v. A 3782) ^967\v^ ^p^'-r^-yu-hfcn-^^- >^'' 
L. Jnx.. ;b7t- 4- ■> - -tr'^litn: t h IgGv r> xtal* ( :7 r - ^ 

> i > . 08007E) ^jD^T-r^^^^K-hL/c^. K;b7r+-> ^^--if'^Ki L 
TO- :7 i ^ u > i/'T 5 > (OPD. i^:^^-'^ 7 -f h . ML-11300) CD-^lJDC J: 0 
^SSt4^490nraCDB^^ig-ef?ffi L/Co HSAT^S L ^ y 7 X Ifll ?f nf: cD {jt 
HSA t h IgGcD :fjfffi«feS'#±# L rco M I CR x T « . HSAfeJg ^ ® ta HS 
A t h lgQ(DtimU^< -y ^ > K U^;UTr^ o /Co IS^^ (B17) {c ^ L /c o 
1117{cfe OT^Ii {i+ y ^ -7 X {CHSA^feig LTTS^'iCDBi^^. m^itidOnm 

S C o C i 7i< 51 IS $ tl /-c o 

It til 

9 ^ / ^-rox (mmm a . K22-7 ; ^ / ^mm) ^ Kimmt. sm 

- m^7K^'< -y :7 r -pH9. QT^m L /ctJl t h A SI 4=-' tn: (VECTOR LABOR 
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ATORIES, INC. , AI-3070) ^967\-7 '<7n^^:^--f\y-hiza-v^^ > r 

mmu.n'^w^. t-^t-^^ >.^ig^ijt t btKW ^.m^^^'wiw (vector LABORAT 

DRIES. INC. . BA-3070) ^l]Dx.T -f > + ^ K - h L $ f 7^ 5^ > ft 7 -y- f ^ ;U 
7t-4^ ■> ^■■-•tr'i T fv-- >DHi®II^f* (VECTOR LABORATORIES, INC. . Vectastain 
ABC+ -y HPK4000) ^SD;tT'f > + ^ - h LtzW:. ^ ;b ^ -> ^' - -tf'SS i L 
TTMBZ ({£^'<-i^5'f ML-1120T) CO Jo fc J: i9 S ^ 450nm<Z5 ^fe^ 
T-lfffiLfCo IS^$ n/c A il^Jtoiii^gE^D® t hIgG (->^--e, 1-4014) 
tpi Lv^Xifart^^SoL /-cPBST^IJifiUJCf&IR L /Co 180ng/mIO t h IgG{c*§ 

^< mm^titzo 

5 iii^cD + y ^ -7 X (HMfiJia. K2-8. ^/^mU70%) :id XL< 9 mMi(D^ 
y vv^X (||MfiJl3> K2-3> K2-4. K2-12. ^ / ^ m^t^ tl^' tl50%. 20%. 
80%) J^OWiHRL. IflirS'^'® t htaf^/cli^ELISAyi^ffll^T^tb L/C (USS^iJ 
14) o 50ml[(Di^m- i^^7Km ^< y T -p\i9. 6 ^•^mLtztn.h hiXi^ "^'tn. 
W (VECTOR LABORATORIES, INC. . AI-3060) ^ 96!^: a ^ ^ - ^ U - h 

(VECTOR LABORATORIES. INC. . BA-3060) ^ JO X. T -f > + K - h L $ fC f ^ 
^ >'ft'7-y- f~K;U7t-4- ■>r?'"'--tf"i T ti' V >DH©^I^i* (VECTOR LABORATOR I ES, I N 
C. . Vectastain ABC4=- -y h ) ^Snx.T > ^ ^ - h L /c^, TMBZ ({i:^^- ^ 
7< h> ML-1120T) CD^Sntc J; «9 ^mStt^450nm®nS^^-^f¥ffi L/Co ffti$ 

n/c /c m'^n'^-immwt'm(D t h igc ( v ^^'-v', 1-3889) ^^mt l-^o xiaim^ 

?^Sn L /cPBSTlSPgfl^JiCfRff^ L /Co IS^^ (^9) ic^L/Co 
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4-y^Tr:7X Ig/c(mg/l) 



K 2 



3 



1 2 4 



K 2 



4 



8 5 



K 2 - 



8 



2 5 



K 2 - 



1 2 
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ttzhh2^m&wm^^i^nLtz^^^^ox (nmmi3. K2-3. ^^tfu 

-4) iz^WiQQB. 80H> 102B (D 3 \£i tz ^ (nMm20) i [s] fc HSA^ fe^ 
LfCo ttz^/^^Ox (K2-12) (C^^63H> 77B. 91B> 116B®4[1I{C^ 
CCD + y^v-j? Xlfll?ff 4'<^HSA{C>!^-r a h h tai* a: il ^ EL I SA7± fc J: o T 
tttBL/c (^MfiJl4#HS) = 50mM®MK-^^7Km^< 'y 7 r -pH9. 6 -e^f^ L 
HSA ( ■> iJ^'v, A 3782) ^96/\-7-r ^'oi^^^-^U-hfczJ-T^^ >^''~L> U 

*4^Snx.. fTt-^ >.iiii{jt t h « ii 1^ 4^in: {* (vector laboratories. 

INC. > BA-3060) ^Jnx.T'i' > + ^-C- h L $ {c f xj- f- > -ft -7 -y- ;U Tf ^ •> 
^- -If" i T f >DH<D|I^i* (VECTOR LABORATOR I ES, I NC. , Vectastain ABC+ v 
h) ^S0x.T^>4-^-<-hL/-cm. -<>U7f- + •> ^--^'mnt LTOPD (ft:^-; 
-^7^ ML-11300) ©i^tOfCi: i9 ^^Stt^490nmOni^^-^-ei¥ffi L /-Co HS 
ATfeig L 7t + y ^ XlfarfcjncotJtHSA t h /c m(Dtimit^^'^±^ Ltzo — 
yftimiCR-^ ^ HSA^gl^^ttHSAh h tfiPf x il © :fi fffi (i / < -y ^ ^ =' > 

K u '^^iz-e* o T^Co (12118) {c^L/co llll8^cfc^,^T1t$i^i4-y ^ X 

C ^5fef?iJ24) t h HS^fef*^ ^ ^vr^XT^j^^c^t h ViW'Am. ( .ti SI L < 
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yr ^ ^ ^ "7 , 1991> {cI^$tl/■c:^•S(c^^£^,^. i a:.o - vlfflfSch LT{i. Sp-2/0 
-Agl4 (:^H*M^. 05-554) ^MfflL^Co ^-^ OR I GEN Hybridoma Cloning 
Factor (HCF. ^-'7 7.^ • T"" ^ > ) ^lOJi^jQ L96^^U- h 8 tie fC ^ ^ iA 
3 B^fCj$#?^4'{-G418^1mg/mr^SQ L7to 1 ~ 3 iiFHlt^§m©±^§±'?t^ 
ELISAriTTII?*/? L 7t (|IM^|J14#PS) , /iiI{i50mM®^?g-^^7K^^< -y 7 r - 
pH9. BTlRrf^LfcKt hx/liv^X^y^o-^;Utn;|*: (^^v. [-6385) ^96 

4- V/ ^' - -tr" fn; t h il x in; (The Binding Site Limited. 
MP008) ^t]X.T ^ >'4=- - h L /-c'^. SKi LT2. 2- T v y v-"- ( 3 - j:- 

>X't-T V >J >-6-x;U* >^) T > * — A ±1 (ABTS> Kirkegaard&P 
erry Laboratories Inc. > 04-10-17) ^ffl (.^T^iltB L 7fiO j^tt ^ ^^^^#/Co 
7lI{col^T{i^J^;t h ril'?'^^*^ ^ a - ^^UtJti* ( •> 1-6260) ^96;:^ 

y( ^7 u 9 9 - -zf V - V - ^ A y^'L. ?BS-cm^LtzU.n^1m^. 
X-<Jl^^ V r-^'UMB t h r il-^ ^ (7 r - $ > V i >. 08007E) 

^Snx.T^ h L/-c'^. ABTS (Kirkegaard & Perry Laboratories Inc.. 

04-10-17) ^m^'x^m L 2 moD k: hm.t^ 7 mm^'^ ^ j^^mtzo 

(lli5SfiJ23) {cfc^.^THSA-e^5g L fc 4- ^ 5 v-^ x K2-3;{)^ 105 B S Jcg^ 

x.yr--iy^^. I99l> izt^^titzyj&iZi^i^^ i -x. n - -7 IfflflS i L T (i > P3X6 
3Ag8.653 (±a^mm. 05-565) ^Mffl L fco i^^-^fCHCF ( d^' x • 7"5 
>) ^lO^gsJn L96K^ U - MOtjC C t § iA^. 3 BlttgSf^t^'fCG418^1mg/inl 
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^RLtZo ELlSA/i(i (^,SSf?iJ23) i [5]|i {:: fr l> . t h t/cf* /c llPitt® ^ a - > 
^ 2 {if#/Co 



(ll)5fe^iJ26) G418if#ttv-^ >^'$nfc h h22#^fe^*:© t° ^ - o v ^ -> 

G418WttT;1§it $ ti^c b h 22^^fef*^{*J#^ ^ A9lfflSS (A9/i22r 2 : ^3£I?'J 
1 {^o^.^T. (USS^iJlB) i |5]«^=i::^y±-e t h 22#^fe{*cD t° ^ - a V 

< -> >ffiH^{C cfc > ^'^fT-^ >Co r 2 IfflSSfCpPGKPuro^ j:. b ^ h n 7f° L/ 

- V 3 > Lx'i^ 'htitzr.mmmmi^w^ a - -2oo{ifiJ^^-o(D^a i l ^ 3 

^(Dmm (PK P2. P3) ^{ft-^lffliSi LTi?^M-^ XA9|fflfS^© a ^ a -ir 
A^n^n^ o /Co Pick i9 6 P2J; 0 1 ii. PScfc 3 11® -S^^Jfttt 

^ a - yt<n^->cifZo L /-cZim^^Jittt ^ a - >CD -5 "^PSft *cd6- 1 ^ ^ 
□ -ir yUfit^lEflS. i?f^MA9|ffliS^^Sffl9ai L = ^ a-tr;b^Am-!^(c J; i9 . t 
h 22ll^fei*;i?< $ {c - n -> >iifttil{E^{c J; ^ v - 4- > nr i.^ a 

i |5J^{C^T/j: ^ /-Co ^col^mx i ^ n-lr;U^AllsmfC28MOG418ifttn n j^- 
;6<tB5iL/Co cn^>0^a^-(co^.^r8x/ g/mlO ^ - a v v > ^ at;±^itJl 
fC32MLf-^. $ {C3H Fe1±$« L i C 5. 21ii (75%) ® =3 n ^ - 75<:i# L 
/■Co i iJ' o-ir;Uy£{cfen>T«x 1 o co #t^ffl IS {C , ^ < O l7|s: ^> § In « /> t^r 

i(ix -r^i^-^x 6- 1 7;)M*l#-r ^G418Wtt1f li^n/c t h22^^fe{*/)<$ ^. fc t° 
^ - n ■> >»ttite:^ J;i9^-^>^'$tiTl^'l)Ci^^Lri^i>o 

(^Ml?y27) t h tS:f*SiI^il^-r -S^W 7' ij K-v;iNi^®t h £L{*SiI^^^I 
Jgc c D N A CD 3Z l# & C;^" ^ S i£ '-^^ S 

(ll5fe^^'Jl5) fcfciNTlXff^ n/c t h fctf^Sil (IgM) ^^^f^^WT-U K 

- vco -9 ^ . H4B7 (HSAl^Mfl^) RD:"H8F9 (^^Mfi^) J: «5 . ISOGEN ( ^ -y > 

^f^fflLT. l|,SRNA^H5:f# L /Co cDNA(75 ^ l^c (i . Ready-To-Go T-primed 
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1st strand+'v h ( Pharmac iaid:) ^ ffl ^ 5 gcD It RNA^ ^ffl L f- o f# 
'itl^ccDNA^co^,^rTIS^^^ L/c^^ ^ -7- (Larrick'i. BIO/TECHNOLOGY, 7. 
934-. 1989^ Wordii. Int. Immunol.. 1. 296-. 1989^ #^ f^pSi ) J: ^9 PC 

CMl ( t h IgUm-^m^) : 5' -TTGTATTTCCAGGAGAAAGTG (lE^iJ^-^ 4 5 ) 

CM2 (|H]±) : 5' -GGAGACGAGGGGGAAAAGGG (iE^iJ#-§-4 6) 

HSl (t hltii^^^I^) : 5* -ATGGACTGGACCTGGAGG(AG)TC(CT)TCT(GT)C (SE^iJ 

4 7) (8 m<^M^^) 

HS2 (|Hl±) : 5* -ATGGAG(CT)TTGGGCTGA(GC)CTGG(GC)TTT(CT)T (iE?iJ#^ 4 8) 

(16ficDS^!l^) 

HS3 (|H]±) : 5' -ATG(AG)A(AC) (AC) (AT)ACT(GT)TG(GT) (AT) (GCT)C(AT) (CT) (G 
C)CT(CT)CTG (iS?iJ#^ 4 9 ) ( 6144^ cD 7S^!|^ ) 

*( ){i^CD{a:S03S®7^^( )I^CD (-^^tiTi^jJ?^ § •/S^t^-e*) -5 C i ^^-fo 

H4B7. H8F9it{C . 1 M g ® PCRilHS 1 x CM 1 . HS 2 x CM U HS 3 x CM 1 ® 3 fl 
cD:/^^-7-0D|a^^:b-U^{Co^-^T^T^,^ (94°C 1 50°C 2 5}-. 72°C 3 40-9- 
-fi^^^U. '^-^ > -n. -t^- v;U-9-^ ^ ^ -140{$ffl) . ^cDPCR^;|^<£r 

-en-^'tlHS 1 X CM 2 . HS 2 X CM 2 ^ HS 3 x CM 2 CD ^ ^ ^ - H it iji L tz (•£ 
S^f4^(ituiE[5]1t. 30^^ ^^U) o iiliMtH11.5%T;^-o-xSM»fj^. :i:^b 
^^v'>A^fet--5C>{CJ:OMt±5LfCo H4B7CO ^-^T{iHS 3 x CM 2 

cd:/5 ^ -T;-^^490bpCDiti|ii^i|^??i?<5ilS$ n/^io s . H8F9«coor!i. HS 3 
XCM2 -f ^ ^ -? -X'Wti^U^< y K;{><|H]^CDfee{c8iiS ^ n^^cCDTCO^^-Tv- 
T:^;^±iil'i L fc (S;g^<^ttBuie!5lil. 30^f^^;U) o ±i^iM!|^(i;# 
•> LTl^tB $ n/-Co c n ^) cd PCR^I^ « . 5ffl^> (itfe^^^ 

||i|-7^iT;U> -f > 7^ -f -7 ^ "7 ^ 1995) O^^ri Cf^fel^. pBIueScrip 

til SK+ (Stratagenett) K ^ ^ - OSmal^fiC ^ n - ^ > ^' L /"Co iiiPlMi^O 

tlfc T'^' X ^ 9 ^fl2. #3. S4 (H4B7) . #1K #13. ffl4 (H8F9) 
ol,>T, @t!;m7t v-y >-9-- CApplyed Bio Systemid:) C =fc i9 , ±i iJi M 1^ CD 
SlEfiJ^i^i^ L fco ^>n/cigSiE^iJS:C/^S$ T i / ^lE^iJ ^ f" ^ (c $gS 
$nTL>-5t htJif^VH^iisS (Marks'^. Eur. J. Immunol. 21. 985-. 1991) , 
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(Ravetchii. Cell. 27, 583-. 1981) CD @5 i $5^ L /"c |g ^ , H4B7. H8 

h tji; infills a K7;?<^^$nTl^§ c lti^^o 



(HJiFijis) cfcn^TfXf^^n. cmmm23) izis\.^x t. hin.i^ Km^mmi- 
^ L /-ccDNAC o ^,^ T. TIScO^^-T^- (Larrick^), BIO/TECHNOLOGY, 7, 934 
-. 1989. Whitehurst"?), Nucleic Acids Res.. 20. 4929-. 1992 ^##(C'('^^) 
{C J: i9 PCR<&n^ ^.i t h /c m'^mmi^^i^^ LtZo Pittn > h a - jl t LTK2 
-8J: «9 L /-cflTilft^cDNASO^', (USEfiJlO) ®TT2/#14 3- 2 ft ^ ^ '^7 
xK3-2-2=i: <9 lKf# L fcg^lcft^cDNA^ffl l^/Co 

KC2 (t h Ig /c il^-^^I^) : 5' -CAGAGGCAGTTCCAGATTTC (IS^iJS^S 0) 
KC3 (|p]±) : 5' -TGGGATAGAAGTTATTCAGC (iS^iJS^ 5 1 ) 
KVMIX ( b h Ig /c ilol^flil?) : 

5' -ATGGACATG(AG) (AG) (AG) (AGT) (CT)CC(ACT) (ACG)G(CT) (GT)CA(CG)CT 
T(iE?iJ#^ 5 2 ) (3456fi®/l^#!I) 

*( )i-i^CDiiLm<Dm&f}<( )I*I«D ^-^^n7&^7&^|^> /i -5 S^tJT-co -5 C i ^^To 
PCR{±KVMIXx KC 2 . KVMIXx KC 3 v - CD^fl^^;bi±-e94°C ISIj-N 55°C 

15#. 72°C20&^. 40^-f ( - 4- > ^ ;l/ ^ - 1=1, -t^-- -7 ^ ^ -9600^ 

ffl) ^D^ft:T^Tn^ o /-Co ii1iMi^{11.5%T^"n-xmm&1<i!?m, Mik^f-v^'^A 

420bps (KC2) . ,lJ^450bps (KC3) $ ©iflii^it^^^t^tb ^ tlfco —li. 2 8 

Sffl-i ^ t;u, iftii^li-y-^ ji >7^ -f y -i 1995) cd 

;^ {C tife > , pBlueScriptI 1 SK+ ( Stratagenett) < ^ - ® Sraa I ^ -5 l > (1 EcoR 

va5 fi {c ^ p - ^ > L /-c o ±i #1 © if A $ n ^ X $ k 9 kvm i x x kc 
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2i*CDVK-lll^' o- > 1 Mjti{co(,>r, Si&^Tt >+!-- (Applyed Bio 

System1^±) J: <0 . ±i ^IM ^fe cD tiSlE^iJ ^ ^ L /c o ?# n/ci^SlE^iJ (1 t hlg 

t fc, t-T-{C|g'^$nr (-> -5 t HtJt^^V/c (Klein";,, Eur. J. Immunol. . 

23. 3248-. 1993) . J/c^SM (Whi tehurst . file) ® ii S i£ ^ij t ib l5i L /-cIS 
V/c 3 7 r ^ U J /c 4 (Dm^-^t^-±t)^ ^f^^ C t i)<mm L /Co C (DM^ 
{i, t h 2 ^^fei*g|5 55-iT)t^f*itt-€.4^;^ 7 v'^X{C:fen>r, ^ ;^ #g fi<J t 

(^^£^1129) t h 14#^fel*®fK-^i^J#-r ^ 4^y^v'^X©jfE-/t4icDt ht5T;{* 
r §11^ 7- ^ 7 X fe- J: c/ II® m , fc- J: 

(^JgfiJlO) ®^^lliii^cD4^ y ^ -7 'j7 X (K15Afe=fc c;K16A ; 1- 4 4- ^ 

^'^70. 50%) =fc<9f*jiaL. mm^<^ ^ h 7 y ^ ^ 7.mm.^ (mmmi 

4) {c^^£^,^ELlSAy£^ffl l^T^tB L /Co 

[ t h IgGlCDzaiJ^] trC t 1> \gGtKi^('> 1-6260) ^PBST-^f? L. 96ytv 

"7 u 9 ^ 9 - -f V - h<&i3-7^^ >rL/co ifll-/ilS*4<£-»D^. + 
•> y--tf L /eta t h IgCmi* ( 7 T - i > >^ i 08027E) ^ SD X. T ^ > 4- 
^<-hL/-cm> TMBZ ^ ^ ^ h. ML-1120T) O'l^^JD C J; ^ 

450nmcD?S^gT: i5pffi LfCo «^ ^ n/c-^^fE^cD t MgGl ( -> v . 1-3889) 

[t hlgG2<DSil^] trCt hlgG2tn;l* ivY^. 1-9513) ^PBSTTl^f^L. 96y\ 

^ 'y r - ^ mm.L tz^\i V lgG^A;^^: (v^^'v. A-OITO ^^inx.T^ > + ^<- 1^ 
LfcM. TMBZ ML-1120T) ® -^Sd (C J: D ^^•St4^450nm(D 

DS7t^T;-f¥{ffi L /-Co ft SH $ tL/-c-^jgS!t^O<Z) t hlgG2 ( -> , 1-4139) ^^ipi 
L ^ ^ xjari^-^fln L /cPBST-©|5i6<]{CfBrf^ L /Co 

[t h IgGSOii]^] tn;t h lgG3^i$ (•>r-7, 1-7260) ^ lOOmM^' U -> > 
/< -y r -pH2. 5 T?&f^ L 5 5^ Pal ^ 'S § L fc'^, lOOraMU >^/< -y 7 r - pH 
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1^14 ^ ^ > t ^ T ;b Tf- 4^ V ^- - -tr'^lt L ts: t hi gGtaf* T - i > V i > , 
08007E) ^Jn^T > + ^ h L tzW:. TMBZ 7 ^ h . ML-1120T) 

(TDT^SnJCct <9 i^S-/£tt^450nra<DBS7feJ^-et¥fffi L/Co $ tx /"c ?iiJ^@t^cD t h 

IgG3(v^'-v. 1-4389) t L ^ Mm 'SrMUa L tz?BST:- l^^n L 

[t h IgG4CD?IiJ^] fcL t hIgG4ta;|* (v^:^"^^ 1-7635) ^ lOOmM^"' U -> > 
-y 7 r -pH2. 5 X'^m L 5 5> Tal ^ S T' li^ g L tzW:. lOOraMU >^^< -y 7 r - pH 
7. 0T:-10fg(C#IR L. 96:^: -7 i^^p^^^-^u - y ::7'^LtZo ifil'/t 

IS f4 ^ tJD ^ . I- > ^ ;u 7f 4- V - -^f-^i L tS: t h I gGt)t (y t - i > > ^ 
08007E) ^1]UA.X4 ^K- h Lfcm. TMBZ ^ ^ ^ h . ML-1120T) 

Oj^^DfCJ: «9P^-Stt*450nracDqS7feS-^r¥«LfCo M $ n -aSK^D ® t h 
IgG4 (->/v. 1-4639) <&11^ch L v-^ xjfiim^l^^Jn LfcPBS-eSPiS^JC^f^ L 

[ t h IgMO^HJ^] /ziI^Co^-^T(lPBST:■#f^ Lfctat h /^Igv-^x^y ^ □ 
-^^Utai* (v/v, 1-6385) ^96:^:^^ "7 u 9 ^ 9 - ^ \^ - h{c=i-7^^ >ir'L. 
Ifilff ^1^4^»n;tv ?^5:i-^T'^;U:t-4^ •>y-Hf'^f^tn: t H x^iiv Xtn;|* (The Bind 
ing Site Limited. MP008) ^1]S\^X 4 y ^ z^^ - Y Lfz'^^ K jl :t ^ y 9' - -if 
SKiLTTMBZ Ca^'^- ^ y ^ ML-H20T) ® i^SOJC J; ^ P^Stt^450nm 
OPj^Tt^-ei^iffi ftSy$n/c ^iil^j^oii^gE^O t h IgM (7f-;U^V > • 7- 
^ -t>. 6001-1590) 'Srmm i L V ^MM ( •> ^^'v, M5905) ^i^^JP L fcPBS 

x^mmiz^m L tzo 

M^^^10(C^t-o ^y^^'^ XK15Ai K16AO 2 M^*-^- IgGl, IgG2. IgG3. IgG4 
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10. +/vvr!7x4^(7Dt hm.it IgG-^ y "7 =7 Xfc J; ?>'IgMjgJ^ (EL ISA) 



^y^v^X IgGl IgG2 IgG3 IgG4 IgM (rag/I) 



K15A 2.25 1.96 0.17 0.43 7.09 

K16A 0.30 0.69 0.10 0.07 0.87 



(mS^J30) t h 22#^fei*^^itf-^ XESlfflSS^ (TT2) 

h h 22ll^fe^*^fs^^^^ V -j7 xEsifflia (tt2) w\%<Dfz^^ ^fei*fit^iffl9a 

i LT (^i5ai?iJ26) TlXf#L/-c6-l (A9/#22, G418. !f ^ - n v -Y > if ) 
aS^^^t^/Co ^fe#:SSIffliSi LTiii?^MTT2 IfflS^^ (^JS^iJ 9 ) <&ffil^^Co 
i n 4r ;H4^||.^*i ct c>' t° ^ - n v -> >iH4^® iliR liO. 75^ g/ral® If ^ - 
o -7 ^ -> >-^J^T-ftfe(d: (llil£^iJ9) ®G418Wt4^iSf^®l#^ i |5]^{c1f ^i: o y-co 
C^fSmaiia L/C h°i-n^^ •> >ift:4^*® fcbm$IiKiiTT2 IfflfSlO'ii^fc (9 1 
~ 2 jl-e«> o fco t° i - n V ^ -> >ittt^® y y ADNA|5:t#ii CUSS 

F>J 2 ) i [5l^^{ctf fco t h22§^fe{*®^Si*(i t°^-nv^ -> >iift4^PG22 
-l{col^TJ^(T® ( 1 ) . ( 2 ) C (9 5ilS L fco 
( 1 ) PCRl^?*i? 

ti^-n ■> ADNA<&^Mi LT h h 22#^fe^± {C ^ 

ite^ (Genetic Maps-MIB) ® 9 x (USS^J 2 ; A9/»22) T-#:a*<5ilg $ tl 
Tl> S 1011® -Y v-{Col^TPCR±i1IS^fT/A /cg^. (^i5gj?iJ2 ; A9/S22) 
L /-c^TCD V - ^ - ;i<^ttli $ tlfCo 
(2) >7"n .y h)l?tJT (lli5a^J2) T'^ L /•c;^ffi{c|J£l^. t h Llie^^iJ ^ n 
--ft LTffll^. Pitt 33 > h o-;Hf^MTT2 . ^fe{*#t-^|fflSS6- U t° ^ - n 
V ^ >iH4TT 2 |ffl8S^PG22-lft ^' y A DNA(c o l^ T fT o o ^ ® J^^^ 
(IEI19) {c^^o Hm^^ffjfcDNA^^-^a^^ L fco PG22-1 fC fc fit -5. ^< > K ^ - 

> {16- 1 (D^ni— L. •> i^-^ [5ifij^-e* ^ c i ^ s 6-iaasst*4^ 
o22#^fef*mit7:?McpG22-i{c?^ A $ nfc c t t><mm-^ ntzo 
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PCT/JP99/04518 



immm3i) t h22#^fei*^f*t#-t-^ xesifflast* (tt2 ) ^-io + y 7 



- n ■> >ftttTT 2 m^WPQ22-l^m'!^ ^ h -y ^ J: <9 l5:*>±{f ^ ICRS HMC 
H(ICR) ( B*^ L^T?±) ffiittv X0 35iS{c J; 0 "^nfc 8 i^ffl IS E {c E ^ /"c 
10~12jiaA L /-Co ES^ffl9Sffl±^ili2 (^JS^iJ9) T--B^±^« L TEMliS <c $ -l± 
/•cm. f^S^MilM2. 5 0 <?DMII ICR^ ^ X (B^^^T:^:) ® ^ ^ it fl'J ® ^ 
m^b fc '0 li^lOil® ^ > >^ i ^ -> 3 >E^l^ffi L fco 

^ / ^ffmoD'^^^ (^11) {c^-To lt266jl®^±AK^^ffi L fcfSm. 36E 
r> LZ-Co ^^^^ef*}*. fcn^T?§^:K (ICR) 

C®^^J:«9. t h22#^fei*^{*|^-#-^ESlHlS^ (TT2*5fe. PG22-1) id: + 

/ 7 f^ijXtg ^ fSi# L T s . t- ^.j; ^ V ^ X <@ ® iEaMiS 5> ft-g- ^ t^;^ ^ 

f# L T l^ S C i 5t IS $ n /Co 

^11. t h22#^fe(*^t^|^T€.TT2,^E))^|*^^^0 4-y 5 Xf^M 



t^^feft fc8,^ffl^^Ei^J coiic 79X(7:)t$( ~20i^ 20-50;'^ 50-80;>i 



TT2/S22 



PG22-1 



266 



36 8 4 13 
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cmimmsi) ® 4- y ^ V r> XKPG22- 1 ~ 3 ©ifii'/ff h h tn:f*-^^^ cmmm 

14) {Cttfel^ELISA/i^ffl l^T^a L /Co 2 ^^04-/5vH7xJ:i9t*lfllL. 

n y U > A lltrCf* (VECTOR LABORATOR I ES, I NC. > IA-3070) ^967vv^^d^ 

-< 9 --f h{c=i -7^ -f > L. ifa^tlSfif^Snx.. >^§ia L/cfei 

t h ^jgi5''P 7' 'J yAiltJtf* (VECTOR LABORATORIES, INC. . BA-3070) ^UnA-X 
^> + ^^-hL$'i«c f^5^ >itU'->r ii^JUTf^ •> ^""--tr'i T f >DH®^^ 

(VECTOR LABORATORIES, INC. ^ Vectastain ABC+ -y h ) ^jDx. T ^ > + ^ K- 
h Lfc^. TMBZ (f±:S^- ^ ^ ^ h,ML-1120T) ® ^.SO «C J: i9 ^^Sf4 ^450nin 
Oi!S^«T-fpffi L > n^c A iI^J^o-,^|iP^^® t MgM (:^B:*:^m^ Ul 

3200) ^mmt 'y :^Mm^mimLtz?Bs-cm^^i^^m.Ltzo i^^^^i2{c 

TK^o CCDS^J: ^ 22||^fe|*^f*lt^ ^ + y7-7yx{C;fon^Tt htnll^A flit 
ai2. 4- y V V X 4^<D t h tJti* A ll-^i^ (ELISA) 



^-y^-^'t'X ^/^m% IgA(mg/l) 



KPG22-1 50 12 

KPG22-2 50 18 

KPG22-3 20 24 



A ii OD li^ tli 

^y^vr^X (^i!iS^'J3U KPG22-3) {c^m79B^ 94B. 1 10 B 3 HI (c ^ 

^ <inmm20) tmmi^tisk^^mLfzo iflirf^JCDt htaf^Aii^ (^ssf^iiu) 
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{C^^£^.^ELISA7i<&ffl l-^T^tti LfCo 50mU(Dm.m-^m.7iim^< -y y r -pH9. 6 t? 5 
U g/raUcf&IR L tzWSk (•> r-?. A 3782) ^QG/t v ^ ^n^^^-^U - hJcn 

- 7^ y r L . ifli ^ tjn X. . r:^ ^ t- e ^ f- > Ig Igj L /-c tn; t h feis a 7" u > 
AilJ/Cf* (VECTOR LABORATORIES. INC. ^ BA-3070) ^Ja;tT^>4-^<-hL$ 
^ C t'Tl- f- >{k -7 t'^^U^t-^- -> y --if"i T >DHCO^I^f* (VECTOR LABORAT 
ORIES, INC. ^ Vectastain ABC4- -y h ) "^iM > ^ a. < - h L /c^. TMBZ ({£ 
^:^-^5-r ML-1120T) ®-^Sn{c J: ^) ^^rgt4*450nmCDDS7fe^T'ff fi L ;'Co 
HSAT-fe3ffi L y ^ Xlfa/S4i<Dj5tHSA t h A §1 ® ffi fe3ffim±# L ^Co 

— :^*tMi L/cICRv HSA^SM® tJtHSA t h tJti* A II® ;^j{ffi -y 

^ r 5 > K b^^b-e* o fco (IEI20) {c^To I2120{c:fo l^TSIf4(i + y ^ 

x{Ci5[|i6THSA^^g LT7i^ Bg^^. -fi^ 14 450nni{c fj ^ DS^fej^ ^ 
L/Co Cti i^CD'i^m^ K) . t h 22S^fef*<&i*jtf-^ + y 7 ^ X {c^n^-C t h 
tJL^: A ilite^^<at^ L. $ t> {C{d;HSAin;ll$iJ^{C>[^ LTtall^Se^ t h IgA ® 

(ii5£^ij34) t h 22#^fei*^A + y 5vH7x;:>^^>®t h ^t^mmm^^^ ■< -f 

'J K--7gj?t# 

(^ffif'J25) i[5}^t(c (^M^iJ33) ^c:feH^T t h TybT' $ >T?feg L/c4-y ^ 
■7 XKPG22-3 i-^^'ikli3B giCWM^&fXO tilL. ^J^n-v|ffl|Stffliaife^ 

P - >{rLi*:^!^f#fpAP^s ltSf^t±-t»-^ -f 7 ^ . 1991> CIS $ n C 

fitfel^. ^ J^n-vlfflg^i LT(i. SP-2/0-Agl4 (^B*^^. 05-554) ^f^fflL 

mmmiznc? cj^-t • ^ >) ^io%-^jd Lge;^^^ u - h 5 i!^?:c * giA<?^, 

1 ~ 3 mfm^i^m L n o^-*<ai?l L/C ^ ^ ;UOi$||±?t^ELISA/iT-)ij?t;T LfCo 
ELISA-^ii (|||g^ij33) i Isl^Cff IK t h tal* A ISHt^co ^ o - > ^ 4 

/Co 

(^5fef?y35) t h 22s^fef*a?5^STjtSi^\ l4g^fe^*g^55^iT>^-<&|3IH#{c^^^# 
■r s -7 r> X Esifflia*cDg5jf# 

9 5 



wo 00/10383 PCT/JP99/04518 

-^^{tm^mmt Lx. immm2Q) r-mmttzQ-i (A9/822. g418. t°^- 
p^-fv^iwt*) mmw^m^'tzo m^i^^^mmt lx m-x-i^ t h 

f*^5>liT>t^f*t# LTl> 'SG418»ttTT2ffliS^l- 4 (HJS^iJ 9 ) ^ffl i,^ fco 

a -tr ;H4^III^*5 J; t° ^ - p v v > ftttft ® iitR 0. 75 g/ral® t" ^ - p v 

^ ■> y mmxmit immmd) <DGiismmwmiR(Dm'^ tmrn^znti tzo 

S^tfai^ L fc - p V ^ -> >iiijtt4t*©tfaii«-^Ul- 4 IfflSSlO' jl*> /-c i9 1 ~ 2 
mx^^fzo C n licD e i - P V ^ >»ttft tiSOO// g/inl®G418#:aTT- ^jii 

C i7&-'=)G418iH^fefc[5]B#{c^jf Lrl.^-5 C i*<5iiS$nfCo -SM^JWtt 
.t*®;^M«#> ADNAS^f#fi (IIJg^iJ2) i fHjIifc^f o /Co th22#^fe 

t h 14#^fei*:g{5 5^ifr)t® tS-SM^J»t4l*PG22-5{Co l-^TJ^T® 
PCRPIirJC J; 5ilS L/Co Z. S^^iJittt-t^'^r- y A DNA^^M i L T t h22#. 14 
S^fe{*±(-??ffi^ -Sitfi:^ (Genetic Maps.mllS) O 9 . 22#^fe^2|: {C o 
Ttt (USSfiJl. ; A9/^22) . 14S ^ fel* o I ^ T (^5S^iJ9 ; TT2/#14 1-4) 

-e??ffi*^5tss$ nri^-s^^^^ v-{co^.^TPCR±ilt'i^^T^A /cis^. 22^^ 

fef*{Col^T ttioa® -e. 3 a® ^ - >^ - (D22S275. D22S315. IgA) , 14#S^ 
fef*{co ^.^T fiTT2/#14 1- 4 fc#^£ L /c^T ® v - 7^ -7i<^tB $ ti/Co ii-(±®ll 

m infz-mmmT2 mmwut h 22#^fe 1*^5^ iff l4§^fe^* 



immmsG) t k 22# 1*355^ it i4#^fef*^^iTM-^[5iB#{c{*tt 

^ ^ ^ X ESlffl gst* T^Mi ® + y ^ V ^ X f^iii 

(^J£fiJ35) -r|#^n. t h22§^fef*gl3^ilTi=^-R(>'14*^fe{*g|35^ifM-^{* 
ft LTl^-S C i Tlj^ifilS^ n/-cG418. t°^-p >r.fi»ttTT 2 lBSS*PG22-5 

^^tigX h -y ^ J; <9 3Z-^±if . ICR^ (iMCH(ICR) (B:^^ U T t± ) ,£ift|-v ^ x 
cD5^-ie(; J: K> m^ntz e lEHSI^gSCK^/c '0 10~12j@aA L /Io ESlHStlfflt^ttil 

(iissf^j9) x-^^mLxmm.miz^^:^ittzm. ^&m^mm2. 5 acDm^ 
ym^^mttzo 
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^ / ^ {"^mo^'^m^ (^13) izfjk-t, lt302fi(7)aAE^II^ffi L 16E 
(D^^ 'y 7.^<m^Ltzo +yvflif*(±. ^fe{cfcl^r?g±E (ICR) i^^oSfe 

CO {c TT 2 IB SS i 3}^ i? ^ ( ^ ) IS J6 <i n 5 t:?^ i'" -3 (C cfc !9 ^ij ^ $ n -5 o 

CD IS i6 1^ n <i (± 5 E T * o /-c . 

COlS^cfci^. t h22#^fet*:gR5>ifTK-RC/14#^fef*g|55^ifTK-^{*^-r <5ES 
ffl^t* (PG22-5) ti4^ -'^ -7 ff^^t^^l^tt L rl^ ^ . i-f^io^ ^ ^ xmito:)]EnU 

^13. t h22#^fe^*:i:14#^fei*:^^^^f 5TT2,^fflIa^»^.i(^4•^ 5 vt7X 



t h^fe^t 8 IfflfSK^Ki^ T-^XcTD^ —20,^ 20-50;^ 50-80^1 



TT2/i;22fi?14 PG22-5 302 16 5 3 2 0 



CMmm31) t h 22#^fet2t:^5^i?M-RC/\ 14||^fet4:§13 53-ifTM-^[H]B#{Z(^}# 
-E ESlfflSS* ^ 7 XjfEiW4^® t h tn:{* A life J: 0=' t h tn;^ u il® l^fcB • 

(^S£l?iJ36) ®+y^vr:7X (KPG22-9. 10. *5j;on2) {c L T . HSA^^ 
i^LfZo KPG22-9i KPG22-10«c (i^Mllili^-r-feg L . 2il «c fulfil L o 

KPG22-i2c(i^^ 7 mmt 9 2 2 jg^s 2 iggc^go 2 iiramtcr^m 

L /Co 

Ifil -/t CD h h tJt {* O^' t h j/L A $ t h A il o t h il ^ W ^ 

t btfiitcDmthiZltPESX'n^RLfztfLt h^myaV) > Ailtn:{* (Kirk 
egaard & Perry Laboratories Inc.> 01-10-11) ^ QQ'^ -t' ^ 9 a 9 ■< 9 — y' — 

9 7 



wo 00/10383 PCT/JP99/04518 

rp y U > //SltJtf* (The Binding Site Limited^ MP008) ^nu^X ^ 

- h Lfzm. ^ Ji ^ ^ •> V - ^' mm t L X Tmz ^ ^ -( h . ml-ii2ot) 

t h igM B U13200) o xmm^-^ijuLfz?ux^m^iz^ 

A il^ELISAri^ffl ^-^T (^JSfi^y29) J: 0< (IIJS^iJ32) t mm^^^kih - MM. 

V ^ X (K9) . t h 22#^fef*cD<?*.^j*Jtt- ^ (IISS{?iJ31) ©4-y7vr^7X (KP 
G22-2) (D^m^(D t h tSfzt: A tkti^r> u iI^Jto£if*il^ -y ^ >/- ^ > K U- 

C i fit IS $ n /c o 







4=- y -7 


-7 r> X c|^CD h 


K tn:i*ilJ^(ELISA) 




ES^D-> 






IgM(rag/l) 


Ig A (rag/1) 


IgM. A (rag/1) 


PG22-5 


KPG22-9 


30 


2. 54 


9. 9 


0. 043 


PG22-5 


KPG22-10 


5 


4. 96 


21. 5 


0. 333 


PG22-5 


KPG22-12 


40 


3. 71 


7. 0 


0. 048 


3-2 


K9 


50 


6. 66 




< 0. 003 


PG22-1 


KPG22-2 


50 




17. 6 


< 0. 003 



9 8 



wo 00/10383 PCT/JP99/04518 

inmmi^) -ef^^ l /-c 4- y 7 ^ ^ xkpg-i5 (tt2es ^o->pg5S*> +^ 

^$10%) {c>PtLT. 2 3 ^^I^cPb^jc. PBSCiigi? L t M£Q-/tT;u 
r $ > (HSA. A3782) iTv^/<> h (MPL+TDM Emulsion. RIBI Imm 

unochem Reseach Inc.) i ^ 7l ^ L T 0. 25mg/ra 1 ® HSA/i; ^ 1^ ^ L 0. 2rn 1 ^ 3 
[Hifeig L > ^5gJ& L /Co * /c^m 6 iii^® (HM^iJlG) y ^ V 7;KPG-26 (TT 
2ES ^^u->PG6*5fe. 4^^^ -^40%) ;i?M^aijfll L /Cc JMK*E^CD^:i: t h {Jt^*-^ 
JK^ (HM^'JH) {ctt£i,^ELISA-ST.^!±i L /Co PBSTlRrf^ L /c K t hfeS^'n^" 
U >KMtn.i^ (Kirkegaard & Perry Laboratories Inc. ^ 01-10-10) ^9Q/^-? 
^D^^^-:/u-h{cn-7^^>rL> ^-^XiMrf (->^"-7. M5905) ^ ]!in ^ 
/cPBST-^f^ L /clfilW iSif^^^JD^. + v ^g^tJt b hfeig^'a 

7' U y uiMtfii^ (The Binding Site Limited^ MP008) ^SO^T-T ^4-^^ - h 
L/cm. •> j7---ifSKi LTTMBZ ({£^-<-^7^ ML-1120T) (D^ 

HQiZ^ K> ^^St4^450ninCDPS3te-gT'l¥ffi L ^ ^/c /c 

t h IgM Jlii J y • 7^^^ j^^. 6001-1590) ^WMt L v ^ x ifti« ^ i^JD L 
/cPBS-e^Pi6^{c?Rr|R L /Co /cil. il fc o i,^ T ii ( ^M^iJ 20) if^I^iicLT-a 

^^5R<^/co $sm^^i5{C7]^-ro h h mi* // /c iI^^#o^^^2|i:;i,<tiltB $ n/co 

* /c*tesi L/ch h 14#^fet*:(D^^|^^^>S (^M^JlO) 04^^^vr>x (K 
9) ^ t h 2 #^fei*®^^^^^tt-'5 (^M^J13) 7-7't7X (K2-9) Ifliyf 

^(D h h eti^T- /c ig;i?^o il^ttot;tf*zi^{i0. 002ing/in 1 Ji^ T T -y "7 > K 
U-C /Co C®|^md;<9s t h 2 ^^fe{*g|55taffJtR<>'14#-gife^*g|3:9-iT 

{* ^ ^ $ n § c i 5ilS $ ti /c o 



wo 00/10383 



+ ^ -7 17 X 1^1 CO t 1^ 5if*,jiJ^(ELISA) 



PCT/JP99/04518 



ES?o-> ^m^l ^Tt m% IgM(mg/l) Ig/c(mg/l) IgM, A;(mg/I) 



PG-5 


KPG15 


10 


0. 18 


1. 


01 


0. 075 


PG-6 


KPG26 


40 


1. 52 


1. 


26 


0. 018 


3-2 


K9 


50 


6. 66 






0. 002£(T 


5-1 


K2-9 


40 




135 




0. 002JilT 



(^S£^ij39) h h 2 ^{^Wir o ^imm^ (tt2f. xo) 

T{i (39. XO) o^-^^WMfT^^n^ . + y ^ -7 X (c;foH>r?ij^ J; < 9|3|EBSa{c55- 

-Yf-^y^', m±%±, 1995) TT2F|fflSS» (7 < 7 7^ -y ^ ;r ij X. > ^ ;Ut± cfc 0 ^ 
A) ^ffll^/Zo i ^ n-fe;H4-^^i^fc=l:CN'ei-n-7^ -> >»tt^*OSiR(3:0. 75 
/i g/mlcD ^ - o -7 ^ V > il^-efilii3: (mM^iJ9) O G418Bttl*iliR (Z) i [5] 
in {c ^j: o /-c, C ®ISmt±i?i L /c t° ^ - n V 1- ■> > Wtt^*® tb?i^;g iSTT2Flfflfa 

I0'fi*/c i9 5 fi-e*> o y-co e ^ - □ V/ >ittt^co^*^{^#, 

ADNAI5^^#{i (^M^iJ2) i l5lli{cfT/<i: o h h 2 #^fef*gP5tiTit ® fSJ#{i 
^^iJ»te-t*F-20, P-21(coi.^rJi(T<»PCR|j?W{Cc!; i9 5ilS LfCo ^^Jift^^yy 
ADNA^^Mi LT t h 2 §^fef*± {C ^iSf -5 itfe^ (Genetic Maps, tfilE) 
O^-^s (^M{?iJ 1 ; A9/S2 w23) -e#^£;&<iiilS$tlTl>-S ^ v-C/c ^ FA 
BPK V/c 1-2 ® 3 a{coi>rPCR±i1ii^Yf ^i: /■c,fSm^ 2;^ifc{c. 3S^T® 

>:>l±c^^M{C J: i9 , ft-^^n/c e^-n V >itttES|ffll}St* (TT2F, XO) {it 



1 0 0 



wo 00/10383 



PCT/JP99/04518 



JiMCHCICR) ( B * ^ U TH) tilti-7 -I? x © 5SiS C J; (9 ^# n 8 IfflfSft^E E 
^$-ti:fcm> f^(44iMam2. 5 B ® fSfl I CRt :^ ( B * UTid:) ©^IsJcit 

^fe(Cfcl.>r?iiE (ICR) fifecD^JCTT 2 ("i^^) /i< 

bn-S;&^i-9 ;&^{Cci: f^^iJ^^n-So ^ / ^i^m(D^^^ (^16) {Ctk-To ii 

^n-S 9 ETrS) o 9 t> 4 j@^*{i^fe;:)<^^(ci?^fe(Z) (ESIfflSS 

C®^^J;«9s th2 »^fet*:g|3 5>iT>t^^i^^'5BSlffl§S^ (P-21) ^ 

^16. t hz^m^i^m^m)=^^'^^-r^iT2?mm¥^^-^<D^/^-^^xftn 



ty^^i^ m'\iw Ltzsmmm t-^xo^ -20% 20-50% so-qosj 100% 



TT2F/it2fg. P-21 141 20 9 0 2 3 4 



1 0 1 
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-iF~4F) ^ umLitm^o^ t. h fiif* /c 1171^^ (mmm2Q') tmmizEiisA 

mn. 4- ^ 5 -7 ^ X t h tJT:i2^ /c iliiiJS (ELISA) 



^ / ^ -? 'y X 


^ / 5^% 


I g K (rag/1) 


K2-1F 


100 


66 


K2-2F 


100 


156 


K2-3F 


100 


99 


K2-4F 


100 


20 



(nmmi2) t b 2 mm^i^^^mp^'^^wi- ^-^ o xEsmm (tt2f, xo) s 

(^3g^iJ40) ^nfciti^ y 7 ■&K2-1F. K2-4F (it{c^fe©4- y 

5 ^100%) {CO i.>T4iICR-e ^Xi(Z)3SiS{cJ;«9 ESmm^^<^TU^<m±f -5 /i;- 

§ffiL/-c4-y5v^ X i+i(DTT2Flffl^ : Mtt) S * ® 9|3 ^ ;ijMi Ji 1?^ , 

ICRS 5ft ^jJiafe^i^v-l? §o ^ti^'tll [Hi®xi5{CckoTt# 

n/c ^#pj#|^d:^^ X (K2-1F : lOEs K2-4F : 5E) CO f ^ T BS,^ffl §S S 

U^t)<mm-^ nx ^ 3 it CO v-(col^TPCRiil|li^^f /i ^ /-ci^:^. lOE 

4^4^ (K2-1F) . 5 2E'+'2E (K2-4F) \z-^\.^X?-2\X\k\h-^ tltz 2, m(D-7 - 
^ -co#iS;i)<SilS $ n/co 15Eco^^-7 ^ XCOPCRcoISm^ (11121) (Ctk^-o EI'+i 



1 0 2 



wo 00/10383 PCT/JP99/04S18 

:& fflij {C -V - ^ - (0X174. HaelllirK-. ~ -y rf. y - y ^ *J J: ^j: ^< > K CD DN 



1 0 3 



wo 00/10383 PCT/JP99/04518 

(mmmiS) t H 2 S^&f*g|3 5^SfTK-^f*^t-'5 v ^ XESIESS (TT2. XY) 
(HSifiJlS) -f|#'^>tl/-c + y ^ v^X® 9 ■&K2-18 +^7'?^70.^) i K2 

-19 (iii> 4=- y 7-^60%) Rc^mmcD^^Jr / ^m^m^ Lr^sie l> esihss* ^ 

>6^^^r^ L/Co TT2ffflSa{i (40, XY) ® ^fei*«J3g<&i#o ©t? 

y ^ ^-^7 x^n<DTT2lHflS (if^fe> «t4) S^ilt^-CJ: i^Sm L/;ICR (Sfe : 

^^tl^i:^^ xltllOE® -5 *.102E76^"ESIfflJ}SS*®^fe-eS> L/Co 

t h^fe#:BlTjt®f*l#^PCR-^«cJ;i9^rt L/Co 5-1^ (TT2/S2f g. . ^Sfe^J 12) 
t???ffi;6<SilS$nri^-5 2 MCD^5 ^ -v- (C/c. FABPl) RO^". (^JfefiJl) 
-C^L/:V/cl-2 y ^ ^ v-{col^TPCR^il|Ii^^f ^.i: o /cIS^. 7E4i2E(c*j 
i-^T 3 - ^ -^T® 7i<StlS $ n/co COM^tt. th2§^fe^$^57- 

iTit^^^^^^TT2lfflSS-1*5- 1 5 V ^ x4i-e^tgS^^i:ffi^{C5^it L. ^(D 

(IISS^iJ42) ® + y 5 x^f^K2-lF-l~10fe^J: a^"K2-4F- 1 ~ 5 ©ifliM^iCD 
^lfllL> lfE-/*4i®t V^Wk%^^ (IIM^iJ20) i [Hl«{rELISA-/i<&ffil-^T<^ai L 

/■Co ism^ (iiMfij42) t> i #t{-^i8c^t-o 
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mis. 4- y ^ j^cfi® t htn.wicmmm (elisa) 



II 4- ^ -7 ^ "^7 X 






1 g /c King/ 1 ; 


K2-1F 


U 1 




U. Do 


K2-1F 




1 


OA 1 

o4. 1 


K2-1F 


S3 




12, 8 


K2-1F 


U 




1 r~ 1 

15. 1 


K2-1F 


#5 






K2-1F 


S6 




0. 58 


K2-1F 


#7 




1 OA 

1. 30 


K2-1F 


#8 




A HA 

0. 90 


K2-1F 


#9 




A C a 

0. 56 


K2-1F 


HO 




o o o 
2o. 0 


K2-4F 


n 




0. OAi>JLT 


K2-4F 






23. 3 


K2-4F 


#3 


T 


11. 8 


K2-4F 


u 




0. 08 


K2-4F 


ff5 




0. 06 



X=^||-^^ n h ^ - VU, 199K ^/Py: ; A. Doy 1 e and J. B. Gr i f f i ths. "Cell& 
Tissue Culture: Laboratory Procedures", published by John Wiley & Sons L 
td.. 1996 o (ll)5SffJ19) 6 >r ^ i^® 4- y ^ ^ X (KPG06 ; PG16* *> 
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\^ !iRm^l%^t:?BS^'C. 7 ;U7f- U -y -tr ^ > < V ^7t- ->T - h (FITC) 

^ xCD45R(B220)fcT:f* ( 7 r - i > ^ > . 01124A) TlHiS<£-^fe LtZo /3fe 

5 X jiErs^^t;PBS4iT- 1"^ ^ ymm.^ t h um t^ti* {y r - i > v 

i 08072D ) ^ /;{i>!^H3i LT t'^f^ >^^i^t5i t h A {y r - i > i>" 

^ 08152D) i;KJCC$-<±7^cm> XhU^hTti'i^'>:7^3j:.iJX'J> (7t 
- = > V i > . 13025D) T'^feL. 7n--9--r hU- h>-7^''y4->V 

FACSort) trPtlfLTto s /"c 03 i L T t h ^fe ^ f*J# L ^dl l-M CR X 
^>|5l^{cPtFP L/^o l2I22{cS^^^^o H'+J^ttdt HIgM . if I* {1CD45R(B22 
0) ^TK^o B^)}Sv-^-CD45R^tt (FITC) -e*^oh hlgM^tt (PE) f 

(IIMfiJ29) > (mmm23) . (ll*fe««J32) {Cfel^Tt hta#:fiil. /cil. A 
^ n^'n^lll" -5 C i ;6^"5ilS $ n/-c4- / ^■^'y XK15A (1- 4 --^ffi^l?. USE^J 
lOJC/l^ L /c:^/iT{^M) . K2-8 (^MfU3-^{^^) . KPG22-2(^|fe^J31T'{^M) 
©If lid&^RNAck «9 (^JfefyS) i |H]|t^<i::a^/£-C^)?£ L fccDNACol,^T. TIE® 

^t4zj> ha-;l/i:LT#^^/^v'^xICRJ;«9 L /-cfl^aiffi *cDNA^ffl i-^ /Co 
• K15A (Mil) 

^-^M^ffl : HIGMEXl- 2 : 5' -CCAAGCTTCAGGAGAAAGTGATGGAGTC (ie^ij||^53) 

HIGMEXl-1 : 5' -CCAAGCTTAGGCAGCCAACGGCCACGCT ( VH3BACKO 2ndP 
CRCMffl) (IS ^IJ 11-^54) 

^^^l^ffl : VH1/5BACK (59°C, 35cycles. Marks'^, Eur. J. Immnol.. 21, 9 
85-. 1991) , VH4BACK (59°C, 35cycles. Marks^i. fjlE) . VH3BACK ClstP 
CR:59°C, 35cycles, 2ndPCR : 59°C . SScycles. Marks^j. mJsE) 



1 0 6 
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• K2-8 (mm ic ) 

M^v^i^m : KC2H : 5' -CCAAGCTTCAGAGGCAGTTCCAGATTTC (i5^iJ#-^55) 
"J^pi^ffl : Vkl/4BACK (55°C, 40cycles, Marks-i. Eur. J. Immnol.. 21. 985 
-. 1991) , Vk2BACK (55°C. 40cycles. Markst., fjie) . VkSBACK (55°C, 
40cycles, Marksic>, HalH) 

• KPG22- 2 (mm X) 

M-^Mi^m : cAMix a>xT(D3m<^y' ^ ^ -7 -^m^e jitt-zi-m-^ Ltz hco) 

IGLl-CR : 5' -GGGAATTCGGGTAGAAGTCACTGATCAG (iE^iJ#-^56) 

IGL2-CR : 5" -GGGAATTCGGGTAGAAGTCACTTATGAG (iE^'J#^57) 

IGL7-CR : 5' -GGGAATTCGGGTAGAAGTCACTTACGAG (iS^iJI|-^58) 

Rj^^I^ffl : V A ILEAl (55°C. 40cycles. Williamst>. Eur. J. Immunol.. 23, 

1456-. 1993). VA2MIX(55°C, 40cyc 1 es. M IB® Wi 11 iams i5> ® IB^ C ^ § V 

A 2LEA1. VA2JLEAD ^m^E Jl ttX-M^ L fz h <D) . VA3MIX (55°C. 40 cycle 

s. mJge<^Wll 1 iams (Dfg^ic^ § V A 3LEA1. VA3JLEAD. V A 3BACK4^ II * ;U ib 

^ti^'timnmi^m^'^m.mmm (mmsm. Kmzm. Aii3a) (Dm.^-^ 

-9-- v;u-tf ^ ^ -9600^ffl) (D^n^r-rf^l tzo VHSBACKic: fc' ^ 2ndP 
CR«lstPCR<Di^i|ii^i^^ (HIGMEXl-1 X VH3BACK) <D ^ ^ ^ ^ - (Dm.^-^io-±T- 

$ (mm : 470bp^^i£. m^K ■. 4oobpftia. ^iia : 5iobp#i£) (Di^^mm 

^<miii^tlfZo —15. > h n -;^T•{i:i:T{r*J^-^T|lI bfigC^^fi^iiiliS 

M^{iMl±l $ n^<J:;6^o 7to ZtlicDi^mM^ii. T ;^/~o - X ct i9 prep. A. gen 
e C-^-r *7 'y K) {c J; i9f^th LZ-c^s $f]PS»mMil (fill : H ind 1 1 1 -Ps t U ^ 
il /c : Hindlll-PvuIU mm A : Hindi 1 1 -EcoRI ) Lx pUC119 (^fiit) ^ 
-<75HindIII. PstI (fill) . Hindlll. Hinclia3{i (/cil) . Hindlll. E 

coRIIfP{4 (Ail) izc^ a--y rtfzo iiflMil^cDjf A $ tl/c x 4 Fo 9 
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Ji(T<^^j<^ (^mi^^Ltz 9 u - {coi>T. ^W}W:^i^-'r y-*r- (Appl 

yed Bio Systeint±) C J: i9 ^ if ipl t) cD i;^ S iS ^ Z:^ ^ L o 

• HlGMEXl- 2 X VH1/5BACK : 10^ o - > , 

• HIGMEXl- 2 X VH4BACK : 8 ^ n - 

• HIGMEXl- 2 (2nd PGR. HIGMEXl-1) x VH3BACK : 5^n-> 

• KC2HX V/c 1/4BACK ; 6^a->^ 

• KC2HX V /c 2BACK : 7 n - > , 

• KC2HX V/c 3BACK : 4^o->. 

• C A MIXX V A ILEAl : 5 o - > , 

• C A MIXx V A 2MIX : 6 ^ o - 

• C A MIXX V A 3MIX : 5^ a-y 

f4 n/c±ggiS^iJ^DNASIS(Hitachi Software Engneering) ^ K) Lfz^ 

(^il6f'J46) {cfe^.^Ti^^^$ nfcigSlE^iJ (fiiI17^^n->. /ciIll^n->. 

4. 1.2. 3 o^m^ ^> i {c L/cSig^^^I^{cfcMt ^N^I^®#Jd©(5]^ 

(^19) {C:^^o 1. 2 {col^T^iGenbank{cM^$ tLT^.^-5^5i 
(Cook'^3. Nature gentics. 7. 162-, 1994) . V/cSffK-H (Klein-^), Eur. J. 
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Iraraunol, 23. 3248-. 1993) > VXmi^it ( Wi 1 1 iams . tulS) <D ^iHri {c gfe ^,^ . 

r 5 U -^i#t{c^4:{ciS L/Co 3 C o l> T ( I ch i hara . The EM 
BO J.. 7. 13. 4141-, 1988) 0|g^CiS$ nz-c^MI^^'JDlfrK- i CD4-^^ p - 
^^^DNASISJC J; <Orf^^. ilM L T 8bpJil±-S[^ 5 C i LX-^mtm 
4i{CIBLfCo DN*{Col^T^d: (Green'i. Nature Genetics. 7. 13-. 1994) T 
fR'^$nfc^H.^DN:7 r 5 U -affK'i#;i "in^o 4{col>T{il (V). 2 

(J) s 3 (D) ®^m^^>i{c. i>f'no^Mis?mM-{c ^iM, 1/^7^0$ n^A L^±^ 

Sie^'J^N^IiS^i ^'^.i L/Co ^cDlgm. Dfii^<D#^$ nfcl3M4'llM{CN0^ 
> ^ IS L fc o 
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(ummAS) TT2F EsmmoDtfLi^mii:^ (mm. mm/c) y -y ^ r ^ b m<^ ^ - 

Y -J ^ ^ > i^" K ^ ^ — CD ^ 

V ^ ■> > Kttjtfi^ T V - 4- > $ n/c t h 2S (^Mf^iJ 18) ^ {i22^^fei* 
(^5£f?iJ35) ^^A-rs C i;:;<^t^i/j:6o c o J; ^ /j: t h i4#+2§ ^ {i b h 

14S + 22||^fef*^^A L /-c V ^ Xtai* (Sig. gil /c ) iie^^5^J^TT2(* 
TT2F)ESfflSS^ffll,>T. /c II : ^3Sf^Jl9. A §1 : mSS^iJ36) 

C i*<,^f^$n^o ii(T(C7K^liI23~lll27{rfc{j- -5 $iJ|5g^mcDll§??F^{d:> 

§lJPgl5^ : Kp: KpnU B: BaraHU Bg2: BgllU RI: EcoRI > RV: EcoRV . N: Nots 
SI: SalU Sea: Seal ^ Sfi: Sfil . Sra: SmaU X: Xhol > (X) : ^ A ^' < ^ ^ - 
S*cDXhoIt7]BffSI5&> 

dK: KpnltTja^gBfi^/i^. dX: Xho ItUl^^fe^ 

(Sra/Sl): Sail ¥rtmSraaIt?]Sff^{i cb$S^, (Sl/RV): Sail ¥/tmEcoRV tUSrSP 

.•^sif : pBluescript SKII(t) ^/cttpUClS ^^Xi KDNA 
<[> : LoxPSe^iJ 

1. G418initttmfe^ t^f^lSiJicLoxPSe^iJ^An/cpLoxP-STneo ^^Xi K(Z)i^ig 

TT2F|fflflSCDtai*itf5^^ y y ^T'y V Ltz^. G4l8»14it fei^ ^ ^ 
{C G4 1 Bit it (IIMf?iJ 1 ) Oi^i^JCCre U 3 > ftv - X (Sauer^., Proc. 
Natl. Acad. Sci. USA. 85. 5166-. 1988 ) (Z) ISIiE^iJ T S § LoxPifi^iJ (Sauer 
MIS) ^ [5] L: [S] ^ {c A n ^ 'i^^ ^ ^> -5 o pSTneoB^^x< KDNA (HM^iJ 1 ^ 
Katoh-i. Cell Struct. Funct.. 12:575. 1987; Japanese Collection of Rese 
arch Biologicals (JCRB), Deposit Number: VE039) J: «9 ^iJPSP^XhoI TG418it 
tt^-t'v h (STneo) ^ ^ tH L s T □ - X V ;U m ^ frlc fij (r J: ^ DNAI*It K" * ft $y 
L fc(D t>T4DNAH^ >) / ^ -Hf' (Takaratt^ DNA Blunting Kit)ic J; «9 
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itLfZo LoxPSB^iJ;)-^' A o /c 7"^ X i KDNA pBS246 (Plasraid pBS246. loxP2 Cass 
ette Vector, U.S. Patent 4959317) . GIBCO BRLH =t <9 ^ A L o C CD 5 
X ^ KcDEcoRi:^6'^'Spel t7]lilTg|5fe-\XhoI 'J y ti -dnk^W Ki- ^ C i {3 J: o rXh 
oII.SISjSe?i| tc^M Lt:. h(D^mm ttz. C (D5^?^pBS246<DEcoRVtt]iTgBfi--±IS 
STneo DNA ir^t A L T ^ ^ X ^ KpLoxP-STneo ^f^fc (S23) o 

2. C57BL/6S ^ttf^ailC^ (IgM^^M^I?) . ^iU /c-C/c ( I g /c ig$S 

TT2(* fi {iTT2F)|fflSS(is C57BL/6v ^ x i CBAv ^ x ®F 1 x 
^ C i 7)^ . C57BL/6V ■^xS^CDyy ADNA^ p - > ^ffl (-^TKf^itfSi^ 7 -y 
^ T ^ C i L/Co y y ADNA^ -< :7'^ U - (i. Clonte 

chliadult C57BL/6N male 1 iveri5|55 A y'DNA^ ^ 5 'J - L x^ 

U -- > /OfcJ6{c^p-7'i LT«. ]i(To^i3gDNAie?iJ (60 raer) ^ffli,^/-Co 
MiMCu'T'u-y : 5' -ACC TTC ATC GTC CTC TTC CTC CTG AGC CTC TTC TAC AGC 
ACC ACC GTC ACC CTG TTC AAG-3' (iE?iJ#-^59) 
Mil a; ■7'a-y : 5' -TGA TGC TGC ACC AAC TGT ATC CAT CTT CCC ACC ATC CAG T 
GA GCA GTT AAC ATC TGG AGG-3' (iH?iJ#-^60) 

n/c V A ^- ^ n - y^m^ffLx. mmc u ttzi-t^m^ k -c k ^^t^di^ 

AiffK-^pBluescript SKIK^) ^5xi K (Stratageneti:) ^ -y- 7' p - ^ > ^' 
Lfz (mmCu : m2i ; mMi K -C K : 1125) o C n ©DNAifrK-^ffl l-^T. £( 
=fc 9 icTT2(^ (iTT2F)ES|ffl^c^© xin^WmBi^mmo^ tz (D ^ - Y y 

"7- A y y'^c^ ^ -^r^mtfzo 

3. 'y xtn.WMmAB^mmm^9 ^ - -f ^ X i k©<^^ 

2 TiiSli L v-^ xtjT:{*fiSS^^^^^^t;yv adnaoC/z^^j- Kf -5^1 

ig^O^Ts lg 2 4 ^ V >7:)<ir ^ n DNAitK- (BamHI — XhoI) 
LycLoxP-STneoitfe^^iBi^^/--: (1126) o STneo© |£ [S] . tal^fiilit 
f5Tcote:^:^[S]i [H] UlS]^ i ni: oT^,^-5o Mtccco^^xi KcDNotIg|5{ic> DT 
-A^-t-y HA(Proc. Natl. Acad. Sci. USA. 87, 9918-9922, 1990, ^ U j::. > ^ ;U 

^ m\)mT . OTii^^sO OApaU SallSBfi^NotlgBfi tc^^^ L t^O^ 
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^M^RLfzo CCD-/5X~ KDNAd. ^^cfliSDHS ^ ffi I ^ T ±ii|ii L . 4r ■> -1? A ^ n 
^ -r K^^ir^t'Dtc ^ (9 fffSy L (IfflSax^Haftf^ AP^. 1992^lili^afiJ ) o Iff 
mLfz-f^:^i KDNAti. $iJ [S^^Sac 1 1 tc J: (9 . -® pj^t?] it L TTT2F ES IfflSS 

ii^5>7i< ^ - y -y ^ ^ > ^ 9 - tmmm^^^<^ :i ^tz^ a - y^mth-t^ 

T®^f4-ei29v X y 7 ADNA^PCRifilii L Tt#/Co 

■t > X ■/ 5 -r V - : 5' -CTG GGG TGA GCC GGA TGT TTT G-3' (IE ?ij ^ 6 1 ) 
r>^-{r>X3^V'fv- : 5' -CCA ACC CAG CTC AGC CCA GTT C-3' (IS^iJ -f- 62) 

y-f V - h DNA : EcoR I 129 v X ^ y ADNA 1 g 
RJ!5^< -y7T-> T-'^ + v^^U^f-Ki-y^X^ TaqDNA+° U 7 ^ - -tf" {1 , Taka 

: 94igC, 35t. IHI - 94^C. 153- ; 55^ C. 25t : 72^ C. 25^ : 

- 94SC, 45f> : 55SC. \9i : 72®C. ^ ; 36111 

ifipS e n/cDNA;5<Genbank©T-'- ^^-Xtc^^ifc^f?. aiJpg^lgHindl I I-e 

— Mpir^ir^ C i ^5ilS LT. pB 1 uesc r i p t ^ X ^ KOEcoRVtOSrSl^fji:^ 
•t^ 7" ^ p > L y-Co C©:/^Xi KDNA (S8) ^^JPS^JgBamHl i XholTTtO 
ttlrLT. T ^'n - X';r';U mm &1<®j-ePCRifTK- (l^550igS>c^) ^fffS^L/ctj©^ 
-f u --/ t K^fZo 9 ^ ^ y "7 9 --U0®$itil L fcTT2F ESlfflflSCD^ 7 
A DNA*$iJ|5g^mEcoRI i Xhol-e/iil: L s T 7^" n - x V )\yn.%mm^ %%r^-^ 
yy'uy n ±iE -fu- til L /Co 

4. -7 ry ^Vi{^m.Bi=^m^ KmMm'<9 9 -(Di'^m. 

2 T-liM L/C V ^ X{n:i*^II /c J M^fc J: O'^-ffi: (C) ^M^^t;^^ ADNA 
® C a ^ n a DNA»T>t (SacII-Bglll ) ^ 1 T'-f^S^i L LoxP-STneomfe 

^©KpnlgBfi^o^^ L/C t<Dig^^^/c (1127) o STneo (D \^ \,t . 

^L/Co PUC18 :^5X$ K<7D V ^ p - ji. > ^^-gUfiCDSe^iJ (EcoRI-Hindl 1 1)^ 
DNAik^^i^cIc J: o Tf^M L /cifi^ij : 
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5' -AATTCCCGCGGGTCGACGGATCCCTCGAGGGTACCA -3' (§E?iJS-^6 3) 
3'- GGGCGCCCAGCTGCCTAGGGAGCTCCCATGGTTCGA-5' (ffi^ij H"!- 6 4 ) 

EcoRI SacII Sail BamHI Xhol Kpnl Hindlll 
iZ^^LfZo KcoEcoRI > SacII ^ti^ J k ^ ^tsEcoRl ~SacII 

DNA ItfrK- (1125) ^WALfio ?^ . Tf ^ ^ ^ x ^ K(7:)BaraHI . Xho I fi 3' 
-111 Bglll-Bglll -Bglll ~XhoI DNADtM- (1325) ^WALfz. Z. (D y' ^ X i 
KCDXhoI^fi. SalI^f5«3)III<:>:. DT^#trXhoI~SalI DNAHtK-^ KpnlirK-^iSL 
/cLoxP-STneo^#t;XhoI DNAHrit ^ A L o DTitlS^ ® (i. mm k m 

±ii|isL> -fei/^A^n^-r I'^w-WM'Oiz^o'mmLfzo mwiLfz^^x i kdna 

{i. mmWmKpnUzJ;: ^ , — M^tUir LTTT2F ESfflflS-^ O h ^ > x ^ ^ ■> a 
>{-MfflL/Co fl5K$£^i*:TT2F ESmiilKD'P^^ iW.t^mm^^i< ^ - Y y ^ > 

DNAt»--*f > 7"n -y hffioy n-yi LT. IlilJ /c -C/c ^ y ADNA (lll25#Ba) 
(D3'i^<Ddnm^ (XhoI~EcoRI ; ,^1. 4k±^S>i:^) ^m^^tZo ^ - ¥ y ^ y^' 

{^mmm v xEsiiflS5T:f*sriiie^5S^i*©i5jf# 

>r-^^ ^ -^$ijpg»^sacll (:S?iit) -ei^:|:^|l:L. (|g2>^tA-> 

'y xEsmmu2¥^mALtzo n2?mm^ h ^) -f -> ymmt. 2. sxio'fi/mii ^.i 

^ J: 0 i^^WESizmm LX :/)^ i>5 u gMk^-fJU^. v - > / ° ;U -t)- - ( -f ^ -y K . 
ffiiais^- -y h mm-^ir) ^mi'X:^ hP+°U-->3 y^ufi -0 fzo 960// 
FCD§*T250VCOmE^4raraM<75 U ^7 h p +° U - •> a > -tr ;U ^ ffl l^ T M EP 

L o U ^ H n U - 3 > L /-clffl ^ 20m 1 CD ES±^ itH »J L . h^t-X:.^ 
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z^kizmmt tz o mm 10, iDu&dHk^m^-^tzm^^ihn tzo i a c 300 g/ 

ml©G4i8 (GENETICIN. -> r V ) ^ ^ t: m m t M. ^ ^ ^ tz o 7~9 0 C :i L =i 
n^-|tl76fli^ t° -y ••/ y L. ^ n^'n^ 12:a:^ U- hT=i>7;b-ai> h 
(C^i ^ S €CD4/5^0. 2inl(D f*??ffli:^itti ( ES±Slt!i f 10,^DMS0< -> v 

>) {c*J/SL. -80°C iCTit*Sf*# L /Co f9 (Z)l/5{il2/\-tf-5 ^ > 13 - h ^ U 
-htcf-iSL. 2H relics LT. 10'' ~ 10 ' <i A DNA^ Pu regene 

DNA Isolation Kit (Centra Systeratt) ^ mMLfZo C n CD G418it t4TT 
2F^fflSSyV ADNA^iiJpg^^EcoRI i Xhol (^Sit) T?i{kL. T^'p-X^-;b 

'mtzo if iMTT2FlHflSS.a'ffi|s]|I^^f$#13K =1410 ■t^+f• > 7' a .y 
^ (I1I28) &m3\y - > iZTjk-to if^MTT2FlHSST{iEcoRU Xliol 7^ J: «9 2 
^(Z)/<> K (a. b) ^<^klh$ tltZo ffiI^lffl^;i{*{Ci5^,^T(l. C n © T tl 
^-(Dy< y l^'^<m^L . if !cTSi5{c/< > K (c) ti ^ C i 7i<^ia $ n -5 o 

EI4^S131. ^^141{c4bn^TaO/^• > K7i<7i^ L > Iff fc {cccd/< > K^< tliia L T l^ ^ o 
I114^:£ffjc (iDNA©;^§ ^ L tzo TUi^-^ cti^.cD^a-> (1 tJi * il it f5 

(^ssFiHg) T?# n/-ctn:i*aiiigfHi*fi^x.(*:TT2Ffflflai*#i3i^itM X h -y ^ 

J: ^9 3: -^±(t\ ICR^ tz (iMCHClCR) (B^^ V T \±) £1^1 v ^ x ©SSiSfc J; ^) |# 
"in/cSfflflatgEfcEab/z <9 10~12|i-^A L/Co ESlfflflSffli^ifi (^5£fiJ9) "C- 
LTK^aac^^^ iffcm. f^tt/!SMSm2. 5B ©MIIICRv ^ X (B* 
VT%±) (D^^\Z)^ mcD^^hfz f9l^lO<l(D'f > V i ^7 •> 3 >E^f^|g L o 
lt94ficD7± AE^^ffi L /-cS^. 22Eo^^v r> L /-Co ^ 

fe{C;fel,^T?iiE (ICR) i^©afe®43{cTT2Fffl8S*JfecDif^fe (>t^) ;!i<IS 
i6 i^. n ^ t:*^ i" 9 J: 0 $ tl ^ o L fc22ECD 9 "5 ^ fc ^, {c f? ^ 

16{@f*(i^feo80%£(±7i<ff ^fecD (ES^ffljjSfcfi^-r'S) itti+y^v^xT^)o 
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R) ti V ^ X i 5^ le L -fS m ^ ^ ^ -ti /-c -7 ^ X T ^ T if ^ L , c n 
(D^^ V ^ X (iiJlSlS^T'^) 0 (IISS(?')42#Ba), 2E (Cl E ® Sij ^ c fig^ $ n fc 

$ nT § (ffi'zP^ta— ^> . ^< ^ :t V ^ T ;u -> 'J - X8, 'J - y 9 - 4 > 
^±i±, 1995) o CtltcSoi. {^TT2Ft;ci*:SiMI@|H]|a^X.f*S131, #141{c 

^*{col^TS^:^G418;ii^f^^©/■c^635mmv ^ - b^lO-l^ ( C O Hlg^^l C T {i 
^-SaSStl V h V V > ii^S^ L T^.^n^ l^G418iftti5ZI fti^SlESS -f 7 f- -y 
^ ^ U X. > ^ J: f9 ^A) ^f^fflL/Co H ^'J 9 # .BS ) ^ f:: (9 Ijitj lOOli 

©iHSS^tfgL. 0, 0.5, 1, 2. 3, 5, 8, 10, 15. 20 mg/ml COG418 (GENETICI 
N. v^'v) ^^n^"n#t:ES±SitjltfiT10B relics L/Co ^0|§^3ing/inl®;^^ 
^ X am ^ ti-^ -t'S. zi u ^ - ti< IS 26 n /-c ^< . 5mg/m l -C ::r a j:: - ^5 ^ |.g ^tltS. 
ti^-^fZo C ©IS^^ i iCft/M^^?lJ^^5mg/ml<t -1^^ L s 4, 5. 6. 7, 8mg/ml 

<^^mmxmmmGii8m^^W(DMtk'&n -^tzo #131. #l4l^n^•n{co^,^TlooIn 
m-> ^ - utfmxi^m^fziomio'm<Dmm^mmL. ±i^<^&m!^(DG4i8^ 

^VESi^m ism^i. &;1J^ -> ^ - U2tjCoo) {I J: f9±$« LZ-Co ±^«rff1tel2B 
f^CTmg, 8ing/ml® V ■i' - U {Cfc^,^TB^ 33 (11131 :12t*. i;141:10 

^ -y ^ T -y ^ L> ll5£<?iJ49i (Hllifci«$SM??. DNA15??#^ff o fc, Ztl^h 
(75|^-^^G418ifittt#y / ADNA^aijpgi$^EcoRI i Xhol -C i'^ fLL. T 

^•"a - X y;^aM»S^JT;•5^■^i^t+^^f' > 7"n -y h^fT^il^. ^Sif^i|48-3(c L /-c -T" 
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31-3) ^<'misi\T ^ ti^ ^ ^^^"^mtzo sl3l**(?D6^*{co^.^T<z) 

^^•>ya'y b m^fr(Df^^^ (12128) izmiTo TT2F^ffl SS T= (i EcoR U Xhol 

mitizJ:y)2^(Dm^m'<y K (a> b) ^<^lh^tifZo K" ff) T U ;He |Hlia ^ 

(-:131, ;141) iz^i^rit. ±^©^< > Ka7i<^^^ L . if ^< > K c7i<ij ^ 

31-3) © o - >(c i,^T C (D > ^ - >^<ll^ $ n/-Co :b d ® ^ P 



mmmoir-mn ^ ntzm^itmrnmiM r v (.^iiJ^G4i8iftti*n3i-3) 

®G418»ttv-:^ -it{S^^JaiT®^)IIIfC J; i9 L o G4i8»t4 v - - itf5 
^^©ic^ffKcJf A L/cloxPlE^iJ (^«£^iJ48-l) ® FBl-eSBfeit^MB^ia^^^ C ^-Cr 
e U =t > f^--tf-ite^^^tr^^^ ^ ^ -PBS185 (BRL) ^ (t§-^tl — s ^^-T 
^ V ^ ^ T ;U ■> 'J - X8, - > ^ - ^'t- ^ > ^±t±. 1995. 5^ o^'^'/t^Jfe . 
^itlS^SiJW. ^^W5S©S5§e^». P255-. 1995. #±t±) ©;^SfCf^ei,^ ?fl31 
-3^-\^ALfCo tl31-3m8S^ h U 7" >^SL. 2. 5xl0' fi/ml i ^ J: 9 fc 
HBStcjg^ L T*Mi30xz gC0pBS185DNA^Sn;t . v->'<;U-»i-- (/N'^f^f^-y K\ 
ffitrCil^- 'y h g-T^^±T) ^ffl l^T U ^ h a d"" U - •> a > ^ if o o 960 xi 
F(D^MT-250V(DaS^4mm:gCD^ U ^ h o --ft U - v 3 > -tr (165-2088. 
^ ^ -y K) ^ffl l^TEPSn L 7to ^ U ^ N a Ix - •> 3 > L /-clEgBS^ Smi ® ESt^itfi 
Cl^Ti L . * C j6 V ^ - ^--IfflSS^^ ^ i^/c60minffl$ISi^«ffl ^7 x ^ -y -> 

- U ( =: - > r ) It^ccma L /Co 2B ItfclfflfS^ h U 7° •> >^!?aS L . 7 ^ - 
^■■-lEflS^ ^ \.^fz 100min-> - U3*^ C ^ tl^'tl ■> - Ht$: ^ fc i9 100. 200. 
300$ffl9Si ^ J: 9 {cSSmM L /-Co v - > ;Hi- - <D|S^ (ffi&t^^.:^ h 

- It 96l@ ^ t° -y ^ T -y ^ L . h 'J ^ ■> > Mil L /c 2o tc 5> tt . 7 ^ - ^ - Iffl )iS 
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^ ti^-nmmL fzo ft#ii3oo/i/raioG4i8 (GENETiciN. -> 9" ^ ) ^^vmm 

??i£TT^M L tZo b (7DG418/S^tt^^35rain-> - U > v Jl - s. > h C 

^i; a ^ $ ^<Z)4/5^0. 5ml(7D{*??ffl±^±lll ( ES±^ itl2 + 10XDMS0< ■> ^ > 

) {CM?SL. -80°C{CTtt$SI*l¥ L /-Co ?^ «9 © l/5ti 12:a: ir" 5 ^ > =3 - h 3^ U 
-hJcfiSL. 2BFb1±^«L-C. 10'~10'{i®fflljS;i^ b y ADNA^Puregene 

DNA Isolation Kit (Gentra System^) iz^iQmMLtZo C tl <D G418/^§t4 
TT2Flffl9St*^' y ADNA^Sypgi^mEcoRI CSfiit) TrM^tL^ T^'n-xy';UB 
m^ifjTr^^-^tmiMf' > P -v h^ fT^-ii-^^ G418itttjH5^^^t;pSTneoB^5^3. 
2kb XhoIBfrit (^n-^A) -eG418»ttit fe^© ^ SilS L o ^cdM^. SI 

3i-3{cfci,^Tii^$na. ^p-yAi^N-r xt-^^<> K*<. 

{cfcn^T ts^ < tttb $ n^i^o^ o fco c n J; (9 > mf# $ nfcG4i8,'^st4t* 

{cfcL^TfiS;^^{cG418iftt-7 - ^ -itl5^ $ nT^-^ ^ c i ^^5SIS$ n/co $ 
^) {c±iEi (i]li/d::^-/i-epBSi85DNA<&EcoRr/i'fl: L/c^Q - t" b ^ffl u T-tf--r > 
m^^rf -o tzm^. z n 'iG4i8SStt^{c ^p - y B cb^N y u ^-^ x^^^m 

mt^^<y I'' ^ n fl -> tz Z t i> . Cre U =3 > f:^ --1?'^^t-pBS185tiiS 

mmmiB-iiZTKLtztjit^mm y -y ^ T ^ h^^^- (G4i8itttiie^<^M{i'j{cio 

xPie?iJ*<#^t--5 ) {CJ:^fl5K$5^^'fT9 C i ^ §0 C cDG418SSttt*3131 

-3-5J: f9 ^^i?ij40(Z);^/4(Cf/£ -o 4=- y ^ v ^ X ^ {^i^ L o ^OlS^. ^fecD 

(^JSI?y52) Tf#iin/z. ^ ^ XESlffliSt* (TT2F 

S*. G418SStt) (mSS^iJ9) Lfcil^ {cG418ifiitttjtfe^{c J: <9 + 
> i7'$n/c t h 14#§tefef* (t/Ll*filiitfE^<&^t.-) * i ^ p-fe;u-&{c J: i9^A 

f# n'SG418»tt1*«-fel^TPCRPtj?l| (llJSI^ijg) {C J: ^) t h 
i*tei^^^t.^t hl4#^fef* (©Tit) cD{^r#;i>^fiSIS$ n^o 
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ESaSSI* (G418»tt) J3 (^SS(?U8. 35) T ^rc L S 0 C If ^ - n 7 ^ -> 
mmiS. 35) {Cd:i9 t hl4#^fei* dfrK") & C>'2#^fel*S/TK- * Wi22#^ 

( iiT ) CD t# Bi IS ^ ti a o 

Jg^iJlO) T-Tf: Lfc^/iic J: i9 fT9 o " C T f# ^ ti ^ ^ ;^ ^ ^ ^ X fen > T . BS 
(mS&f^^y54) ni, t h 14S + 2#. 14^-f22#?fefef* (iffK") ^f^t# 

^iji9. 36) ^-crr^Lfzumi^^'on':) o c c-cmi^na-^ y 5 ^ ^ ^{^fc^'^Tti 

ESlffl)IS.1*E&5ft<75BlfflSST; t h t/[ f* S iM Be C/' ^ il /c ^ ^- ^ ^ il A immmii. 

23. 32) -T^L/c^^if^i^^t^tb^n^o ^/-c. (.mmmoD) tmm^zzo^mE 
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(^m^ijl5. 25^ 34) i|H]«{c (||S6{?iJ56) f^^ $ ti ^ 4- ^ ^ v ^ x tc i 6<J 
(II^£^?|J14^ 15^ 2K 24. 25. 33. 34. 37. 38) JC L :^ /± T ff 'ti I, ^ . t h 

I?|J48-4T{^M L /•ctJi:l*^iI:^' -^"-y ^ ^ > < ^ ^ - ^ SO I5g i# ^ Kpn I (iSit) 

L . (ffl-^tl-. ^<i' :t i ■> U -X8. V - > ^ -^7^^ > 

^±ii. 1995) o^iim^zvt\.-nm.mi'^tnm^z±.%^m?mm^ (G4i8!^st4) 

3^ A L fCo f ^i:^ -e- . lffl)jS^HBS{C!l-^ L . 2. 5 x 10' celis/miOfSzl/^ i L fc 
1^ . DNA 5 g ^ 0. 5 ra 1 O $ffl ■/! {C jjn ^ . jr. U h ^ n U - a > ;U {C 96 
0//F . 250 V OSE^EPSD LfCo 7~9am{C:i L; /cu a--^ \£ -y ^ T v zT 
L. ^m^iJ49<^^ L/c:^/iT;*|g»??. y y ADNA^^?# L/Co G4i8»tt*yy 
ADNA^$iJpgai^EcoRI (^Sit) T=-/i{tL. T ^" n - x y ;HiM-*»J-e55-§i'^ 
Hj--f>7"n-y h «!?tiT^ff ^i: ^SS(?iJ48-4C7F L /c ^ □ - 7--c-tg[H]|I^^f*^1t 
ttSL/Co ^^^12I29{C^^o ^tS;i*fiiI^m^^^J#^i$TT2FlfflflST:-(iEc 
oRI -/i-fLtc cfc 0 1 *<^^< > K(a) 7i<^lii$n/Co ft |Him<i^^ ;t C fc u T . c 
Kf-tI[Ix.Tif/c!-TS(?{C/< > K(b) 7i<iina C i7i<^*a$nao H^. B 
M$E^I*2 . 5 {Cfcl-^T(b) ®^<> K^<tHil L T ^ o 1114^. ^iJ{C«DNA ®^ 
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cDTT2F*i^ i ib$$ L IfMiSJ^ J: C^'Bll {C ^ ft ;{)< E tl-f'. 4-y^vr^xjf$^ 

n^^i^W LTV^6 C i $ n a o 

^ l^ij 5 8 -e f# n T T 2 F tn: ^ |H] la ^ ;t f* o tn: fi II ^ M ^^ * ^ 

i##^ff-^^c^. G418-^^^4 mg/ml CT{f±$#Ls ±§#13^;:?^ ^. 10~ 13 S ^ 
^ C T-cia n^-^ t° -y ^ T 'y :^ L . HSfe 5 1 i [h] ^ T . DNAg5:^# 

^'ff^i:ofco S)ii^G418itttt*y' y ADNA^MPg^^EcoRIiNotl (^fiit) T' 
mitt. T ti' a - Jim^mW}X'':jfmW:-*r-^' > y a y h^fT^-i^^s ^JS^iJ48-4 
iz^Lfz-^^ri -y'-^smmr \y Jl(Dm.^^titzW^^iiiLfio 1^ > ^ n -y h j^^ir 
OlS^^llI32{c^1-o 2 fi5gJ^^-e«1132© (a) ®/<>K*^fS^L. ^<>K(b) 
c i7i-<^lB$n^o [214='. ,^ii]^G4l8»tt.1*2 .3.8 ^Cfen^T^<> 
K;;)<ri^ L TC^ -T^i^*). c ti ^ n - > Utai^SilitfK^® MffJ o T b 

SMSWtt^*^f!?tiT Ls ^nen59tt4^36». 43^4^ 2. t*s 49^4^ 1 ^©{n:*^ 
ilit fe^^MiHJ CD T U ;U^<qg^ $ n/c □ - > ^IXft L fCo C n ^> O ^ n - . 
ilS®±^S^#Cfel^T. itfe^ 5^^£lmj®TT2F^i J:b$5 LT. ii M il ;g J: O^' 

CDG418»ttv - ;^ -iife^®!^* 
ll3e^iJ59T15Zf#$n/-cjAf*^IIij5{pi|T U;U5fi?^» ( S-i^^G418im« ) CDG418 
itt±^ - ^ -ilfe^ ^^^&f?y52l:-7^ L fc^lllKc <J; 0 L fZo G418»tt v - - 
jtfe^ cDPiflHcJf A L fcloxPiS^iJ ( His ^iJ 48-1) feTe S fi 1# ^ 6<3 Ifl }^ x. ^ ,|E C 
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i-Cveiy =f > t"^ - -tf"i*fe^^^^t;^iM^ ^ ^ -PBS185 (BRL) ^ H Jfe ^ij 52cD 

(ESi§±tllHO?iDMSO<>' rv>) Ci^rlL. -80r T f*?^ L o 5Sf9CDl/5 

7!)N ^ y y ADNA^Puregene DNA Isolation Kit (Centra System|±) \Z X WiW: 
Lfz. Z n ^OG418jESt4TT2Fffliay y ADNA^SJPgil^EcoRI (HSit) T-^ 

^ ^ai;pSTneoBfi^3.2kbXhoIiTK'^^n-7'i Ls G418itttitfE^ ® 1^*^ 



Bi'f-^^ts) (Dm A 

(TT2FS*. G418. e^- n HKDSIC (||i£^FiJ68-(2)) 

0 t h 14^^fe{*iTJtSC20 ( t h ^KWmmmB=¥-^^t:) ^ i ^ □ -tr ;U 
J: (9 2»A L/Co < ^ o 4r ;H4^fe J: c/'G4181ttt»<^iliRtt (^5S^y2) i |h] 
^CfT-^/io f#'^>n/-cG418ittt^*CD 9 ■^8^{Col^TIgM. D14S5437' ^ ^ v - 

tlfZo J: -o T C n cDtai*filI. /clI^SESiaiSt^^ii. t h 14ll^fe{*iTJtSC20 

(2) t hi4#^fei*iTK- (tjit^mmm.B=F^^ts) ^i^wt =h[H^i±^wmm. 

^i^Wt ?>P^^i±iKi^mm. li r> xES|ffllS|*HKD31-8;0- + y 

V V x-f'^JaJcH (HMf^iJlO) ^-e^ L /c;^ri {c J; «9 IT o /Co ltl88<lcDaAE^ 

(ICR) S^<^ afec^'43(cTT2fflaSS3^®i?^fe (^ig^) IS i6 t^> n i' 
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U^-^. ES^;E 3S ® M ifc CD IS i6 n ^ fll f* 1 7E T- o o 9 3<i f* (d; ^ 

(3) t hl4#^fe{*®f)t (tn;i*fiiIitfe^-^#C) ^i^J^^Sl^IftttiaiiSil. 

mJS^ijei- (2) L + y ^ V r> X (HKD31-8S*) i:- ^/^'^knmMi 

(# 1 ) * /-cii^f^TMi^ (#2~4) CggjfilLs jfiim^icD t 

tal* (■>^-v, 16385) . ^Sl^«t^:t hfeg^-n^-'J > riltitl* (->^-'-7, 13 
382) ^> JieTC t hfeS^"o7'"iJ >ailin:i* (Pharmingen. 08091D) ^967\v 
Y^n^^57-7'b-b{C=J-7^^>^'Ls ^^Xjfiiri (•>^7'v, M5905) ^ 

o 7' U > // iltat* (The Binding Site Limited. MP008) ^ Z )l ^ ^ iy V 

-^UMtji t h feS^'a 7- 'J > r iltai* ( ■> ^' v , A0170) ^Dw^X^ > + ^K 
- h L /-Co * S i-Wi f^f- >^liia t h ^ig r n 7" 'J > a IMJai* (Pharmingen. 
08092D) ^*D;iT^ > + h Lfcm. U - h ^ iiJfe?^ L . T f v > - ^ ;U 
4=- ■> (Vector. ABC+ -y h PK4000) ^1]W^X ^ > ^ ^ h L /Co 

y-^^^At LTTMBZ i'dE.ti^- ^ ^ V . ML-1120T) (Dmtia^Z.^ IQ 

mm-{^^^i50nm(D\iRitmxmmL. mm^ tifz urn. rii. am^m-ommwt 

^n® t h -r A y r n 7" U > IgM (CAPPEL. 6001-1590) s IgG(->^-v. 14506 

) . igA(v^"v. 12636) ^ ^mm^mtiuLfzvQsx^^m^iz^mLtz 

X fi Bt IS $ n /-c o ttz\i K a il ^ ^ ii f -5 4=- y ^ V 7 X {@ {* fit IS $ n 

/Co $ i3 (||J£f?iJ29) ©^ft . h h feJS ^" n 7- 'J > y -tt 7 ^ ^ x ^ 



1 2 3 



wo 00/10383 PCT/JP99/04518 

thL. m<D^-f 9 ^ X ( r 1 . r 2 . r 3 . r i)-t -<X ^<mih ^ titZo 
7i<?:ft'^^ < L s /i 11 $ {c ^ X X ^ -y f- fc J: T-T-cTO 7 m-^rr' ^ 
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^ y 7 45 % 


t 




(.mg/1 ) 






IgM 


IgG 


IgA 




90 


270 


1250 


0. 46 


# 2 


99 


370 


820 


0. 23 


#3 


99 


550 


1460 


0. 32 


#4 


95 


340 


2300 


0. 06 



^J£^'J61- (3) -etiyt^iO t hiai* r iI-^J^*<;« 4- y ^ ^ ^ xS3 (HKD31- 
8S*. ^y^>^99%) feJ;0^'^(4 5ip95%) {c>FtLT. 16ili^7;>^ ^> PB 

SJC^gM L t MflimT;U7' ^ > (HSA. ->^^'v. A3782) i T ^ h (MP 
L+TDM Emulsion, RIBI Imraunochera Reseach Inc.) ct ^zi^ L TO. 25mg/mlCDHS 
A-/^'^^P^ LO. 2iDl^23lirBlfc § {c2[HimK{c L . $ {c 2il PBS 

ig^ (HiS^ijH) {C^;^fe^,^ELISA•i*-e^^tB Lt^Io HSA^=J-7^^ >rL. ^}\yir^ 
-> ^'■--tf'^ISt L ;ttJt h hlg/ztat* (The Binding Site. MP008) . t^t t hlgrtJi; 

( -> , A1070) . tJL t h Ig a fat* (Kirkegaard & Perry Labolatories In 
c. 14-10-01) ^^^-^T;^tii L/-Co HISSC^^o 7' U K-^OfPi!i;^± 

<^m. n - >tiT;i*^^^f^AF!. l»|J^y:-*^'f ^ >7^^ 7 ^ . 1991> 
le $ n /-c ?i {3 |a£ I, ^ . I J^n-^|ffl8ai LT{i. SP-2/0-Agl4 (^'ca*^^) <Sr 

4) fc|^fei,>PEGii-rfflSSfi4^ L. /N^7'') K- -7 ^{^S^ L /Co [h] B# {c r;g ifli L . 
(IISS{?'J29) ifli?«4^<7D t h Igr -9-^^ ^ X(D^fi^ff ^ fco 4- / 

^ -7 ^ X #3<7Difliyf (i r 1 7:><920rag/l s r2 7:)<520mg/l . r3 7:><llmg/U r4 

;:?n40mg/ l i?^£L/Co 
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m-^iko^mm^ . z} mmm^< 10075 m /ml ^ ^ . hcf c^t • y^o 

>) ^S%mnnL. Ml C±Q^mm. No. I6-8O8-49) * ^ iWilrag/mlcDG418^;^ 

Ltzi^M (E.yt^m. . 9 a - > a ~y r / f-' ^ - ACM-B) iZ^mt. 

§wel If:: 100/i l-ro96/v^u- h ^-(i L^m L/Co ±$«8S g(ct$«±«^gg 
mt. (HM^iJU) ictA£i>ELISA/i J; o T t MJi I* M ^ ^ W 7" U K - v © X 
'J > ^'•■^fT ^ /-Co CBBItii^-^{--/§M L5/i g/ral i L /"cHSA/g-^^S- 13 - ^ ^ > 
^^-L. ^---tf'lf fitJi t h^igrnT-g >ril!n:f* (v^'v. A0170) 

^ffil^TTMBZ (tt:^^-^^^ hs ML-1120T) J; «9 ^ tli L o ^tt)^.BS0^3 
fSJil±® Pj^Tfe^^ g L T^iJ^ L . 4- y 5 -7 X # 3 J: (9 74flis 4^ / ^ v r> x 

iitn: t h fejS^'o ^ U > /i iifct^* (TagOs #2392) ^ffi ^,^T t r ^ 11^ 

i^oijtHSAtai^^x ^ u - jr. > ^- L/-co + y ^ V ^ X # so^m-^mmmm^t ^ 

C ^ 967\y U - h 15fe0 43T--G418iltR^fT ^ U - h 4tji[ CD ±$ S ± ^ff ^ X ^ 
U - — > L5li©l^t4 ^;U^|#fCo HAT^ ^ (ilmg/mlOG418C J: -Sil^RT 

t h IgGlSti* (Zyraed labolatories. Inc. . 05-3322) . tat h IgG2&ii* (Zyme 
d labolator ies. Inc. s 05-3522) >. tat h IgG3tai$ (Zymed labolatories. Inc. 
. 05-3622) . tat r IgG4ta{$ (Zymed 1 abo 1 a t or i es. I nc. . 05-3822) 
r (^JgfijH) (CliEfel^ELISA^fTl-^^iJ^ L /Co Utt n - >(i t h IgGl;i<27. Ig 
G27&<1K IgG3*<2. IgG47&<13^ n - > ^) ^ /-Co ^ ^ ^ x = 4<D Si^MSfflBS 
[Hllifc^iiJ^ L s .lfflSSS^:©^^,^ ^7 n - >4l*^*iJ^ L . t h IgGli^^ ^ □ - > ^ 

C®IS^ct«9 t hiat^itfei^ (fill) ^^t;14#^fef*g(553-»T>t^l*i#t-'Sl^ 
iStttaf*filis SHiXti^ xES|fflSaS*4- y ^v^xfct y-'? (HSA 

) ^feS-t-SCi{-J:oT. tal^l^MS^t V\gu . rfcJ:0^ataf*ffi®±#7;?< 
(9 , ilfc J; U^'-r-^TO t h r ^ ^ X ^^t^^t^tHSAtaf^M^^W 7' U K 



1 2 6 



wo 00/10383 



PCT/JP99/04518 



fusils /c ii^m^ ^ xEs^;fflfis-\® t b 2#^fef* (Mm fcikB'f-^^ts) com 

A 

l*ilTit (Cti^fiilitfE^ ^^t^) ^f*i^-r V ^ xBSfflBa^HKD31-8fC (HMf'J 
18) T-^ L fzM^ {C t° ^ - n v-f •> >iiiitt4iife^T" V - + > ^'-^ tifc t h 

i#ibn^c t°^-nv^ G4l8r.s»i±.*l3^{col^TPCRi?^;T cm^sfyis) 

^^T-^ /Co mm Ltzzf^-f ^-(114#^fe#:6BTK-tcol>T{lIgMjo J:6'^"D14S543 
02a (HS^^ijeS) . 2#^fe^*ilTK-{Col^T{iV/c Ife J; 0'FABPl®2a 

/Co 9 -e>KH13^ic-:3l^T^i t h ^fe ^ fl^ ^ n - 7' ^ ffi l, ^ T F I SHl^fl/^ ^ fi^ 

-otz (MMmQ. 12) o ^®^m^lll34{c^t-o KH135C feH^ T {i ^ n - 7' {c /^ ^ 

x-t-s5435:L/c^fe0:/hifK-7;?<2*ii^$nfCo c n -ioism j: «9 . kh 

13(il4#^fe<*SfTn-*icfc 0^'2^^fet*:iTK-^|5]B^CfS}#t- a Z t:^<^^ntZo 
A 

mmmQi- cd -efti^nfc. i^iffit^titi^fiiisio" /c ii^®7:>^o t hi4#^fe 

{*:ifTJt (tJt^^fiilita^^^tr) ^{SJ#-r a xESlfflBSI*HKD31-8f:: (^*£^J 
35) -C-Tf^ L fi® ^ (3 h° ^ - n v-r -> >itttitfE^ T-^ - ^ > n/c t h 22#^ 
fei* (fiit*:®!! A itfe^^ *-^^n-t;b/i(cJ:i93»ALfco ^®Smf#'i 

n/c t° i - n ^ > s G418— aitt4l*12|*{Co l^TPCR^?W (^S£fiJ35) ^ 
o tzo i^m Lfz-f=7-(^- iil4#§fefei4:»TK'Coi>T (ilgMfc J: 0'D14S543®2 
fi^ 22#^fe{*l4fTK-fc^(-^T{lIg A . D22S315. D22S275. D22S278s D22S272s 
D22S274(Z)6a (Ummi) T*5o ^©ISms 10tt{Cfcn^T8S^T(73 v-y? 
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- (73 ?? ffi fit IS o n /c, T^k'On^d^n ^LH13t*(-fe-l>Til8ll43lgM, D14S543, 
Igl. D22S275. D22S274®5S<7D-7-^ -cD^7!)<fiSIS$ tl/cCO-Cs CO^*(ii(TK' 
fl:$n/ct l^22#-^fe{*^#^'i^^ '?>nSo $ CLHlSico 1>T (i b h22#^ 

(I^i!i£f?y64) t h2§ (fetf*$^il/c) . 14^ . 22# (J/Cf^Ail) ^ 

^,Wi22#^fei*^ ■7- ^ X h -t^ V > Wtt (Izumiiis Exp. Cell. Res.. 197. 22 
9. 1991) . ^^-r i^' n v-f X >itt4 (Windi^. Cell. 82. 321-. 1995) 
7^7 -it{£i^®1f AJC J; i9 > rfoo cn(i (^Si^iJie. 26) {c^L/-c;^fi 

\z^^n^o (ll5£fiJ62) ^f#iin/-c. i*lffittin:f*Mli:&(^"MiI^mT-* «9 tIj-o 
h hl4#*fef* (ir)!-) RC/2§^fei*gl35^iTK-^i*jt-r^-7^XES|ffl§S» (TT 
2F*^fe. G418»tt. t° i - □ V -r ■> >iiiittt) (IIM^J9) ^ L ;^ > [5lli 

=7 -x h > ittt CO -5 ^ -f n V -r -> > ifiittt^ t- — 4^ > ^' $ n /-c t 

- ^~ -$ffl§aii^n€'n®3itR V - 7^ - {cjI L /c ^> ® ^(^ffi-r §0 ^- p -r ■> 

^ ^ ^ xl^^ct «9 f#7'^lWftJ#«llli^lBiS (Johnson Nucleic Acids 
Research, vol. 23. No. 7, 1273-, 1995) ^i^m-tZo m^ti^GAlS. t° ^ - 
□ V < -> > . /N ^ i^- □ V ^ > ( *) ^ U 7"' ^ X h -tt- ^ V > ) HSittt^* fi±IS 

3ig<Dt h^fef* (ifr^) ^i^nt-ci^ ^ c t^<?cRmmm cmmm9. is. s 

^, ^ t h 14#^fef* (SlT)t) RC)^'22§^fe(* (li)T>^) ^f*l#-ro-v7 XESli 
(TT2FfiJ^. G418Wt:i. t° ^ - □ v -f -> > ittt) ^COy^ -{ V a ^ -( y ^ ^ 
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wo 00/10383 

I ^ {i -y 5 X h ■'f > Ktt it -g; 1? V — 

t> [5] li {C ff 9 o 



PCT/JP99/04518 



^ ^ ^ x-f^^ 

62, 63. 64) -tr|5^^#$n^t h {*it{i^=^ ^ ^ t; ^ f* (IfrM") 

t V^'^ts< (HM^iJU. 23. 32) L/-c;^-*{cJ: <9^l^t±i$ti 

t h ^ a ( Lonberg^j. Nature. 368. 856-. 1994) o 

$ ^ {c. {nmmzi. 38) -t?^ L tzy^miz J: i9 mil. t h S *Tr* -5 

(1) t h HS^fef^irit (tal^militG^ :^0<'t h 2#-^fei*iffK- ■ 

i9 It o /-Co It 176{i® r± AK^I^M L fcS^. 20E® ^ v!? 
LZ-Co +y^fl^*:{i. ^fe{Cfcl^T?i^E (ICR) S *® fe® icTT2-ffflflS * 

*.^:fe!-CB^ ^. -ffit^^. ESlffl IS ® S it^C ® IS i6 t> ^ {@ 
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C2) t M4#^fef*8lTit (tA:f*fiiIilf£^^^i.') Rt>'h h 22# ^ f*ltf it 

22g^fe{*i^K- (mm xi&iiT-^^t:) ^mmi^i^mi- h\^^\±tn.i^mm. Km 

itfi^ V ^ XESIfflSS^LHlS;!?^ b ^ ^ ^ Xfp^a (^M^iJlO) ^TTtf L 

/c;^y±{c^ ^) <T o fco ftll4fli®/£AE^I^Ii L /cSS. 22E'^^^ ^ ^ x ^<IS^ 
Lfio ^fe{CfeH>r?g^K (ICR) S*® afe©4'iCTT2^fflflSS 

(3) t h 2S^fei*SI?5^ifrM-R6'^' t h 14§^fef*SI35tiTit * |h]B$ {c f*J#-r ^ 1*1 
|||£^iJ65- (1) -ef'^M L + ^ ^ -7 ^ X (KH13S*) T^^i ^^40 H g f;gjla 

L. M'm^<z)h htfiwm^'^ (mmmiA) jci^iAELisAii^ti^tti l/co pbst-# 

^Ltztn.t. h feilS a U > Kmtn.it (Kirkegaard & Perry Labolator ies Inc. > 
01-10-10) i-WttJL t h feS X n y U > /c illTLf* CVector> AI-3060) ^3- 

>^'"L> vr^XjtfQ'/i (i/^'-^. M5905) ^Snx. /-cFBS-e^RTlR L /cjfil/fflSlif ^ 
Jn^> ?^i,^T-<;U?f-4- ■> ^■■-■ir'^f^fei t h i^' a y y u mtKit (The Bindin 
g Site Limited. MP008) * -5 /U + •> ^ - -tr' -If tJi h hfejg^'nT'U > 

7 m in. it ( ■> . A0170) ^ X. T ^ > + i < - h L /-c o ^ ;U tT- + ■> ^- - ^'S 
KirLTTMBZ (fi:S<-^^'i' ML-1120T) cD fln J; 0 If ^ St4 ^ 450nm<7D 
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IgM (Caltag. 13000) . IgG ( ■> ^ . 14506) ^ v X ifll/f ^ -^^0 L fc PBS 



^21 4^y t htrC ^*2i;g(ELISA) 

ESi5'n-> ^y^v^X 4^y5s^% IgM. /c (mg/1) IgG, /cCmg/l) 
KH13 CKH13-1 95 0.1 0.07 
KH13 CKH13-2 85 0.9 0.13 



(4) t h i4ii-^fe{*a555-iftK-s.?>' t h22mm^i^n^^mp^^m^-t ^m^^m. 
i^mm. Kmxm^^y xEsfflgss^^ y ^ ^ o 7. mm ^ 6 t. hiKWOD^ 

^ifQL. JM-Zfi^^^t htrCi*;!)^^ (IIMI^ijH) {C'ftfelNELISA-STTtl^tb L/Co PBS 
T- # L tJt t h g n T" ij > A iltrC^J^ (Ki rkegaard & Perry Labolator ies 
Inc.. 01-10-11) *-l.l-^(itn;t hfeigi?-n7U > AiltJti* (Vector. AI-3070) 

^=3-7^^ y^'L. -T'yxMm (-yr^. M5905) ^5!jnx./cPBSTitf^ L fcifii-^ 

un^tu^. ■d^\.^-cKji^^iy!^'--emi^w.t. h^m^'^yv y umtfiW (The 

Binding Site Limited. MP008) ^ ;b ;t 4^ •> ^ - -If' M It t h^S^'n 

7' 'J > r mtn.W ( •> A0170) ^Ua^LX 4 y^^^-hLtZo ^)\yi!r ^y 9' 

-^'mnt LTTMBZ ({±:feK- ^ 5 ^ h . ML-1120T) CD^^DtC J; 0 P^yStt^45 
Onm® PS^)^T-f¥{ffi L . *t^$ ti/c uMt k m^W-ommWtmo:) t h ^ A y ^'n 
■7 'j>lgM (Caltag. 13000) . IgG (■>^-v. 14506) ^ ^ X ifll ^ j]D L 
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wo 00/10383 PCT/JP99/04518 



ES^n-> ^^y^v^X IgM. A (mg/l) IgG. A(mg/1) 

LH13 CLH13-1 95 13 2.6 

LH13 CLH13-2 90 2.8 0.36 



(l^i5S{?iJ67-(3) ) Tf^M^ n/-c4^ y ^ -? ^ XCLH13-3 ( TT2FES ^' □ - > LH13S 
^^5^^355^) iZ^Lr. ^'^iSa Si- iRSMzJi ?>^^=^mibLtZo PBS 
C/§:g?Lfct h idrf T ;U y 5 > (HSA. v^'v. A3782) iTv^^<>S (MPLt 
TDM Emulsion. RIBI Immunochem Reseach Inc.) i ^S-^ L TO. 25mg/ml<DHSA 

i^m^mmt. r:o:)0.2mi^imm^siz2\£im^iz^jSLtzo ^^^zimm'ik 
iz PMizmmLtzt. hMMT j^y i y^^&Ltz^ m ^ jfn l . ifn^t 
cotjtHSAt vvi^'^m^ (.mmmi^) \z'i>t\.^iu^kmx'^\hLfzo is^^assc 

^■^o :ft$^feigCD3H'^{C. 4- y 5 -7 X *M?> OM^f5^ f9 !±J L > (ll«fe|ffJ24) {c 
fj^ i^PEGCTlHBSi*^ L . /^'f7■•>J K-^^{^MLfCo S4 ^ (Z) Iffl ^ . OfflSS 
|^;)<10077 ii/ml i ni: J; 9 . HAT (;^a*®i^s No. 16-808-49) ^-Sl^filmg/ 
inlCDG418^-^Sn L /c±^±t!l (HTfel*^, ^x • ^'o->^n-j:L>^-yT-'^-ACM 
-B) fc fnrlR L . 967v^ U - 1^ (TD&wel UclOO// L i^S L fco ^ (D 

iitRl^itlKC tHCF ( j:-r • ^ > ) ^ 5 % JJD L G4I8. HATjII {R "/ U - 
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hitfc. i^S6S g (c (i (iiS'lrwel Itc 13 p ^ L; . ^ It 1;^ 770(0 ^ U 

T t h fcti^^^^W 7- 'J K- V<7D X ^ U - j:^ > ^ ff o o i^t t h feg i!'' P y 
>J > A iltaf* (Vector, AI-3070) ^ =i - 7^ ^ > ^' L , vMt^K t h 

□ 7" 'j > A (Vector, BA-3070) ^ -^Z T ^' -y > - < :t ^ ~> V - -^IM. 

^f* (Vector, ABC+ -y h PK4000) ^ffll-^TTMBZ (ffi^^-^'^-f h, ML-1120 
T) {C J; «5 ^!±i L fco Pitt5^BSo|^2f^Ji^±(DqR7tJS^g^{C LT4^iJ^ L, 17li 
opi-r^r^ l^tt'^^^UCDfflfS^24:A::^ L^- h (Cf^ L , IMDM{C10%FBS^ 

i^JO L fciSitfe^ffl i.^T±SS L fco ±$S±^ff^ (IIM^y65-(4)) ® (cti^t l^ELIS 
A-ePtfrL, lee® ^;bT-0. 09~llmg/ml® , t h Ig i Ig A ^^$o^^ t h 

L, l(i<Dlltt^ ^>'b^l#f2o h ^^;^^:^tt*^-^tn:HSAt h AilHtt^Ji^U 

91> (cie$ n;'c;^y±{c:^^^^,^, PS^^f^r^^ffl T □ - - > i?-" L f-o tnlHSAt h 

1*1 ffitt in; Hil^tlv ^ X ESlfflgS ^ feS^^ t ^ X ?t (c A L T {^M 

t)- ^m.^^smn^^^^'^^'t ^^^^ y y v -^■h<]^^tih z. tt^mm^^ntzo 

o i^E §a CO ^ ±i M -r § J6 , /N^T'U K-^^ili;^6^(Cf^§ C i ^ s 

-5 i □ — -v fflflS HGPRTi?^ ( hypoxan th ine-guan ine-phosphor i bosy 1 1 rasf er 
ase) o Ti-^ -5 J; ^ ^j:, HATig^R {c^fS] ^ fflflg-e * o T ^> {^^ Ritg i 
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X(D^f;^.(7D 9 ^>^^{co^,^T^f ^f" >)l?tjT (I|]!igf?ij49) ^{Cj:i9 

(75f;t{*SiIi^m'\-7" nf^^f*<75ftiffi(lI{*co35iE{c J: iQ V X (COOT 

^^:'^'>§?liT (^M<?'J49#HS) , ifa/fc^aDjaf^SilM^ (Kitamura^), Nature. 35 
0, 423-. 1991) l^oif Iff ^fT(-^s i^Hyr L/;U*<iXm L , @ # o ^ tl 6^ ^i: tJt ^ (3; 

i|i«l/4T-^) § . 3IM // ^ X {CfcNj- §|±m(iKitamurai, Nature, 350. 
423-. 1991#M) o 

(1) trCf^fiily -J '7T ^ h^^xl^^<D5i3i 

«c J: <9 n-S^ X{co^,^T^f (MJ£^J49#BS) , jfa 4: cd K i*: 

ilM;^ ^ X //ii©ELISAfi?tlT{illMC^iJT5#BS, Kitamurai^, Nature. 350, 4 
23-. 1991) ^Og?ti^^YT o fcfSm. ^fflT U;l^7)<Xm L> 

g ^i: L^tn:i$:fiii^m**tl§^<*^?#^ :Ltt,<'^^fz (MM ^ il^f* v x 
^^gmJiKitaraura'i. Nature, 350. 423-, 1991#.BS) o 

X ^ 1^ ^ 5i 3: t- ^ c i -e ^ /-c o 

B$fflflS« i ^ i-z£A L ^ESlffliSJC ^ o RAG-2^m^'^x (Shinkaii^. 

Cell, 68. 855-, 1992) B^fflSS^ g ^ S C i g ^i: O fiiz® ^ 

x^iiSc^j g&^{c|H}|t{cfi|fflT-^ c® •> Xt^ A{cfc^-^T (lli5SI?i]62, 63s 
64) -e?#^n^ |^i£tttn:l*:fiSSS:0'^II^m;&^o t h 14S + 2S * ^ i ^ {1 14S + 
22#* .5 ^-^{il4# + 2■# + 22#^fe^* (»tM-) S x ESIfflflSI^^ ffl 

L (^5£(?iJ10) #{C7i^ L /■c;?^£T;- + y X V ^ X ^fp;j5c-r ^ o l# ti ^ 4- ^ 5 <• 't? 
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x-t;{iEsifflSSi*(7)BieBiiS{c4o oT^^tga^/i t hfcif^aii (i4#^fef*±) . m 
-r -So 

fill y -y T h V 'y x(Dmm^miz ^^m ^n^s^izmx-t ^ z tizj:^ mm 

mQ5- (1) trnm^s-yjH-^-^ / ^ ^ ^ :^^i'^mLfzo t^i^® + y ^ ^ ^ x 

'iaiJfEL> lfE«4'® t h tat^iiiig^ (Umi^iJU) (IIS£^J65-(3)) EL I SA 

•^trtttB L fCo Mm<£rS23!C^-t, t h /c ili il* 7t (i r # t; ^ irC t*: 

4-y ^ xmm^izmm^ ntzo t tz^^^^m^mi^Esmmtr^Ai-^ c i 

n ^ C i 7&<5tlS $ n/co 
^23 ^ / ^ ^ O X^a:> \:i ht/ii^MmiEllSk) 

ES^n-> ^y^i^^ IgM, /c (rag/1) IgG./c (rag/1) 

KHIO CKHlO-1 6 6.1 0.17 

KHIO CKHlO-2 3 1.9 0.4 



(IIM^J63) TI5J^#$ nfcESlffliS^LH13^^*£fiJ6T- (1) T 5i tZl $ n /"c ^* 
^v^x^fPML/c (IISSf?'J65- (2) i [H}^ni:;^i^£{c J: ^) „ M^Lfz^/^ 

•7 o i^W:5mui:immL . Mm^(D\i hm.i^-}Bm.^ immmn) cmmm 

65-(4)) CfAfel^ELISA/iTt^tB L fco l$^^^24{::^-^o h h xmt uiMttzit 
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ES^a-y + y ^ ^ X 4^y^'^?6' IgM, A(mg/l) 

LH13 CLH13-3 35 51 

LH13 CLH13-4 85 32 

LH13 CLH13-4 30 27 



42) Ci*-'?>> t h 14S^fe^*^co^.^T ^>iTK-^ffl a C i {C J: «5 ^J^-xOfe]!! 
(D-ajm^±^<-mt ^ ^ t^<=f^.^tl^o G418»f;iit{E^-e V -4- > r $ nfc ^ > 
^ h ^i: t h 14ll^fei*^f*ftt-^A9/n4» (HJte^JS ; Tomizuka-i. Nature Gen 
et. vol 16, 133-143(199T)(ci5«e tlTl> ^A9/14-C11|*) {C o T =t «9 l^lffl 
/^kFISHMtfr (ll)5£fiJ9) ^n-ofcfSm. lOJaiJt '^IfflSSmaTi^^^'^tc/jN $ < 

fiirit (HM^iJiz) tmm^<^^-< xr-^K> . ^fcG4i8»ttv-^-^#t^i# 

iT>t{tt h 14#^fef*^^t;lffllS P - >(75#^|cD fci6. A9/S14lfflflSlxJ300{i 
^lOcmv - UJC^M LTtSS L. 10 H m aJll L p o ^ - ^3111 t: -y ^ T 

^ ^ ^ - (ll5S(?iJ9{C7p; $ n/-cl8fl© -9 -^PCU NP^ 

m<iQm) ^m^'tzpcm^fr^rf ^ fzo ^®igm> m (a9/sc20) {cfc^-^Tl6 

a4'lgM> IGGK IGA2. \ ^t<^th ^ tl tz o t tz . t h 14S^fei*S^^ 

7^ n y TSf^iTD T - ^ -T*) -5 D14S543 (Science. HUMAN GENETIC MAP (1994). 

t^Sie^iJ iiCenbank^O 7"'- ^ - X J: i9 A^) h^kHi $ titz Z t :()^ i . Z(Dm 
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SC20ilT)t «Co t h ■^B.i^'^m^^ o - y ^^m^'t-VlSUmm (Tomizuka^> 
Nature Genet, vol 16. 133-143(1997)) ^rf-otzo O $S ^ C cd ^ n - > {C 
i^X . =1 > h a-Jl y 9 "7 Vfl 14S^fe{*^^t.') t ibt^ LX^u- 7"{C/n 

^ r ij y -f X a ift f* <:7) -tj- -r X /Jn $ < o r I- ^ a c i II ^ $ 'ti o ''j: t> 
A9/sc20(tiTK-fi:$ n/c t h i4#^fe<*^^t^ c c ?t><5ii.s$ n^c 

hfz^. A9/SC20^fflflS(7)-^fe{*1f * i . 4- ■> >-ll-dUTPl?.1f li Lfc t h 

1411^^ 22§-fe>hnyTlt^S^^d:a-^-r5^hDNA(:3X*^<^7f-J:0IiA) ^ 
7° P — 7" i L ^ 7' 'J X $ (Tomi zuka ic) ■ Nature Genetics, 1 

6. 133-143) (c|Hii($n/c:^yi{Cfzfe-o-rFISHl9?tif ^fTo fzo ^CD^m. ±IS7"p 

- 7-<b ^ 7" >j x-r^ •> sczoiirK-^^ t h ^ ^^©^ > h p 

y TgE^iJ^Wi-^ C i ^<0^ li^^i ^j: -o (1136) o 

(2) 14#^fet$: (iffit) (Z)TT2FlfflSS-^®2»A&(j'^'TT2FlEaSSCfeMj- S^^fSIt 
14 #^fe{*i?it®TT2Ffflflt2^0 5 P-t ;U^A{t^fe{*fft#fflSai LTA9/SC2 
0^ffl(-^. ||]5e^iJ9«c^ L /•c^^'ST-fT o riio G418 (300/ig/ml) il^ROfg^S.^ 
® if&-1*^l#/'Co C n ©BSfflSSI^Co i.^T i [H]|i(CPCRft?|/T (ll*6(?iJ68-(l)) 
fe J; C'^FISHMtfr ( t h ^fef*#S6^ ^ a - . Tomizuka'i, fjie) !C J; f9 t 

h 14#^fef*S^n-® f*^^5ilS L fco FISH^?tFf ®'fgm^l2l37C7j^-ro 

-zr^ xfli{$CfeMj--5*A Sn h ^fei$:o^^{*^«^Ail{Ei^cD?j]'^fi^^iafc J: 
G^a^A^fef*® K^'i^e^^i:^^?^^® e^^Cfi^T^ h o ESlfflflS^®?i±K/iAm(i 

SC20 Sfr>t ^^t:TT2F(SC20)-2U*{co l^TG418^^•|s^J^i:§itllT■•S«gPB^±^«^^Tl^^ 

TT2F(SC20)-2m^il{Ri^itiI (G418 300 //g/mI) lil fel L /"c ^ ^ 
±^illIT-45B ra^mftigS L/C ( 1 B *i § {cSfS^f^T-ffi^li i") o MftO. 15. 30, 
45Bg{C, 300-1000fliO|fflflS^35minv -^^ - L/6*$C ^ , ^ O 9 31=$C ^ iltRiS 
till, 3tj!:^l^;il{R±^ttllT:-,1;^l;irBliSS Lr 13 a--^i^^X.yCo jaiR^{4^C0 3l^iC^ 
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0 •> r - U CO =3 n ^-|^(7D ^It (A) > l^iltR^f4^C0 3t^^5>(?3 •> - U O 13 n ^ 
-I^O^It (B) J: ^ m^iti^mm (A/B) ^3j<^/Co i:l:$3^0/-ci6. t h2§^ 
fef*fi*W23liTH-^ si.'P-21 (^M^iJ40) {CO ^,^T ^3 |H]1t (iltRtStffi (iO. 75 g/ 
ml pui-omycinA 0 ) f^n^^n^^. ^ (D^^^mSSlzifk L tZo 1138C^L/cfi(i 

a® <z) 5* iz: L <z) ¥ ±^ (i T * -5, o ^ o i± ^ sc20 (i 45 b TbT co g ^ fiji t o ±s 

^CHO ( /^ A X ^ - Illi^^ffliS) ^DT40 (^7 h U B U >/^BJc|ffl@S) . v 
X ESlfflSSCl^ A L /•cfg^*-^^) -5. (Shen^j, Hum. Mol. Genet. 6, 1375-1382) o 

u xESlH§S4i-e{lSli^(c J; (9 v ^ x O -tr > h q y T^fi.^{cMf# L 
±t^(Dl^^{tSC20<Di%^ t h i^OD-tr > h o y T T * «9 ^) (IIM^iJ68-(l 

)) . V r> xESfflia-e#^S{c^^-e$> ^ ci^^LTl^i.o mm^^t. h± > ha 

y T ^^t; C i ;9<^ii^ $ ti^W23iTK- (Tomi zuka , ImIE) Ol^^^^^tt^-^M 
n /-c C i ES|ffl§S{C;fo(j- ^ t h S ^^t:4 1111 «c =t (9 ^ 

(3) t h 14#^fe{* (itn-) ^iS^^^ESIfflBS^;^- liO^ y V V ^ xfPilJ 
IIS£^j68- (2) -emf#$n> t h 14S^fei*:SlfK-®{*1f ;;><5iiS$ n/-cG418» 
ttESlfflBai*TT2F(SC20)-21^<*ISx V "7 ^ ^ tLt> ±^f\ ICR ( H * U Ttt) 

ffiMv X(Z)5Si£C J: 0 |# ^nyc8ffliafl«E(cK*/c ^ 10~12{1/£A L o ESlffl 

mmmm cmmm^) T--Bje±^« ltkmasjci^^^ it/c^. (^j?£^^Jim2. 5 

a ofSIIICRv X ( a ^ b Tt±) <7)^^cK-plo^m*/-c «9 li^lOfliO 1- > V 

1 ^ 3 > M ^ L f C o 

ltl88<loaAM^f^1t L /-cgm. 22Ccoi^-7 X7i<Si^ L /-Co +y7llif*{i. 
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^feJC fcn^-r?i^E (ICR) S^O afe<D4^(cTT2|ffl)}SS*Oi?^fe (M^) ^< 

■5.2(1 f*(i^fe;^<^^«-i?^fe<» (ESlHiS{ci*f->5) 4- y V V ^ X-e* o /Co 
COfS^=fc^> t h2^^fef*gP5^iTK-^f^f#-r ^ESlESS.^TT2F(SC20)-21(i 

5 ili^O^ V ^ ^ X2E (TT2F(SC20)-21i*. viplOO%. C14in-16. - 

IT) J: K) mMLi(R-m^(D h htfiitigVi. igGMm^ iummiA) tmm^^'e.iisk 

^25 4- y ^ X4^0 t ht}ii$iJtl*SiISJS (ELISA) 

^y^^^X 4-^7^^% IgM(mg/l) IgG(mg/l) 

C14ra-16 100 7.9 1.0 

C14in-17 100 6.0 1.3 

±^Ut. h i4#*fei*®TK-^f*l^t- ^ + ^ 7^-^x0 ii (^Mi?iJi4) i |5]^-e^> 

(4) t M4S^fef*iTK-*f*t^t- § ^ ^ (TT2F, X0)**4-/^v^ 

(IISg{?y68-(3)) -et# i^jn/cftl^^- y 7 V r> xoD 9 *.C14m-16. C14m-17 (^{-^ 
fe(Z) 4^ y ^ i^lOO%) (Col.^rffiICRv^Xi®5£i£{^J:'9 ES|;ffl§S* ^Oi^Ji^-^'M 

Ti^^^^lt L /Co co^iei-:fe^^T iCR£i^ ^ X (T;bh;'y, ^M4) S*lf 

cfc 0 L /c ^ y 'y x4^(DTT2F$fflSS : -^tt) ^^(D^^^^ ^ it 

if^fe> ICR4*0P^7iM^> (iSfeO^v r> XTjj-^M^^t-^o C <D3SiS{c J; ^ Tt# 
n/c^^i^pft^n^i^ V ^ xitSOEEO-r ^T;i<ES$fflfaS ^O^felT* -5 L 
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wo 00/1 0383 PCT/JP99/0451 8 

mttzY y ADNA{C'^L^T t h ^fe t*lifr O fSJ# ^ PCR/± {C J; 'omtLtZo TT2F 
(SC20)-21-e??^7!)<EilS$nTl>'5 3McD-/v -f V- (IGVH3. IgM. D14S543 ) 
{Co^.^TPCRiifi^ ^f /--fSm, 30^4^1025 (33%) {C ^-^ TTT2F (SC20) -21 

>t^ f*l$t- '5TT2Fffl§!lftTT2F(SC20)-2l7i<4- y 7 v ^ X cf:' -^'^t^ IP ^- C ^^•'fb 

t h 14§^fei*:^f*f#1-^ C i *<5ilS -^tifz lOE® + y 7 ^ 9 *> 9 

Eic o ^.^TICa7f 4^® t h |af*IgM. IgGO^tB. *J J: O"^'^* ^ lil T © il i9 ^ o 
^mi^4~8ili^® -7 ^ X J: <9 JlilfE L , l(a-/»4i® t h fa ;a SI =}: O^' r il ^ 
<5S^iJ14) i |Hl^{CELISA7i^ffl l-^T^aii L /Co ^CD^Sm (^26) , |)i-<:^c^T(D 

^26 +y5vr>x4^CDth tat^^IgMfe-cb 6MgG-(SJ^ (EL ISA) 



11 4- ^ 7 -7 ^ X 


•7 ^ x{@t*:§-^ 
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2. 4 


1. 4 


C14m-17 


17-23 


5. 3 


1. 9 



^h^^. Fl^ 9 *.M3fif*. i(i4<@{*{^o 1>TMCH(ICR) ^ ^ X (B*^U 
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^rf.'y7-.( 7-) , m^i^-C33% (60^4^2025+° 7^ ■7') cD F2^ M «^ SC20I^K- tI?^ 
feii LtzZ t 7i< 5i IS $ n , 

(5) b h 14l^*fef*lilTn-co-7 ^ Xfil^tccfctj- >g,^^f*l# 
(^M^J68-(4)) {Cfel^Tl^f^$ tl/-cSC20iTM-*{*i#t-'SF1^^3C (^26 

4": 16-5. 17-8. 17-23) ^ v ^ x (@ {c 5:^ ^ SC20iTK- f*J#'^)^?tjf {c ffl ^ fco 
^ O X izu Jl-i; I K (100/ig/ml) ^0. 3ml3IKrt?^£l^ L , ^li )i5fe □ ic J; (9 ^ sll 
W^it. ^TIi> ftm. -i-ft^lStti L/co #iii*co^- < t--<TO|I|S5^ 

PBS (-) -ezfe/^ L m'^^mmm^^-^ i -cm^^ < w ^ . kci (o.o75m) c 

il (9 If T^^f^gg L /-Co FISH^?|;?ilt h -^fei^^^&^j-/ n - 7' (Human COT-1 DNA 
) ^ffl^^> #%3ti^ (Tomizuka li. Nature Genetics. 16, 133-143) {cfEfc^ 

(11394^ -) ^ ^ > h L ^^^#'^^^^±l L tzo mmco ^.^T 

sw^. m-m^^mmm. m^iz^m t. ^iompji±iz'o\,^x^ ^ > h t^m 

0%. «^ -c-30~50%®ism*<f# i^^nz-Co sc20ii)Tn-*<^^{- f*^# $ nr i-^ s i ffi 
mt ^ t iii^fl^c {s^-?gci^5t^-eioo%\ m-Mm.^mtm^r-5o%ttii>o 
Lfzi}<'^x. ffimT-sc20iffn-(i^^{^f^it$ nT^-^'5 <h#^ ^,n/co 

*fc, iHlBtJcJ^M ct «9 aii^^ffliS^li^ L (ll)!fi^iJ79) i lHl:^{zSC20BlfK-®l* 

t^^^^t^ft L f-o ^CDfS^ii. 16-5:98%. 17-8:96%. 17-23 : 98%T- « /"c ( ^ 

(6) t hl4#^fe{*iTK- (!a^*fiaiiif5^^^t.O O^AJCJ:^, t^f*g|^tg 

B U > ^^Bl<0^^{c-j^s5I/^f;L{* xz il*f5i^ / T ^ h T X ( ^ S& 67- ( 1 
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^ ^ X i MCH ( I CR) -7 ^ X i (Z) 32 IB J: f# ^ n i=- M 9 Sf fe ^ ® 

Z>?l^WMmi^ (17-7) ^^lEL/Co ^CD^^ff ^n/-c5E®^^ ^7 xcoi,>T 

(l|]ii£f'J68-(4)) IS^> =2.113, ^5(D3mW^<SC20m ^ ^ ^i^-t 6 C t f)<mm^ 
titz (^27) o ^fc. Ifll)tcl3^ ^ xfcti*: x^ll^ililftif (^Me^iJ75) ifU 

ntz (^27) o C n(i5<@i$:® J^M cfc f9 li^ L /-cDNA^ffl /c-tf >f??tf? (^^ 

l>T{i^^^{c«)l«cD t ht)T:{*xziI (310 mg/1) . r H (860 mg/l) ^^'^tiJ^n 
/■Co ^ /-c. (^Si^iJ29) (D^m^Vt^^. t h r -t^ 7" ^ 5 X (D^S^fTl^. 4li© 
-y-T-^^x (rl> t2. r3. r4)^-t-'^Tt^H:lL/-Co#{cth//iI®ig;g(i 
if ttM^ X {c ^ X « iiCDil^ (Mendezic), Nature Genet. 15, 146-15 

6 (1997)) K^m^^o -tUio^. Z ®^@^^:^zfcH^T^ll*].1£ttlllIil^E^^®X^i 
C ct ^ tai*^^^tg (B U > ^^BjcOXM : Ki tamura , Nature, 350, 

423-. 1991) t\.^omi^^<t. h 14^fel*ir>tSC20 (t^tf^filiitfS^^ a t ) ®* 

^ o 
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fl§{*S-^ SC20iTK-f*l# ^OXfiiM. thIgMCmg/1) thIgGCmg/1) 

1 - - ^mm^KlT 0.33 

2 + + 8. 4 5. 3 

3 + - 310 860 

4 - + mM-±^ m^^-t' 

5 + + 4.8 0.86 
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(1) ^ ^7 n -fe ;H4^^fiJffl L t h 22S ^fe (5^® iff-K" ft 

t h2#^fe{*»TK- (^JS^iJ42) . h h HS^fef^ifrK- (^Jg^iJ68- (4) ) 

^i^^^^n-So ^ n 4?;H4^(c J: ^SS$Efia-.cD t h A® 40—80 

(ff^^ii. ^fiK t^m mm voi.35. no. h 1990) ccDi^^^m 
ffiLTt h22#^fef*®itn-ft^^^yco 

n/co f# ^ n/c ^ □ - > J: «9 y y = -j ^ M\^mm l. igA^^<-7- (HM^^y 

2) ^ffi^,^/■cPCR{c J: X 'J - ^ > LZ-Co h h Ig A itfe^*{*i^ L T ^,^ fc67 

Q - > {CO 1,>T. 22#^fet*±0 8S®v-7^- (D22S315, D22S275, D22S28 
0. D22S278. D22S283. D22S272. D22S282. D22S274 ; 22^^fei*:±T-<Z)llIII^ fiNa 
ture, vol 377. 367-379. (1995)^#83, ^ 7 ^ ^ - ® t^SiS^iJ (iGenbank^© 

^ ^- ^ =t a¥) ^-^ffl^.^/cpcRil?1ff*^f o /Co ^oism 

25^n->{C*Jl>Tv-^-®— S|5^<-/^'^LTl^/cZi;i?M^,, zn^,®i:7n-> 
{c*3n^x22S^fe{**s-|frit ft LTl^ ^ ^>n/c (1140) o ^^'h. "7 u - y 

#22« Ig A i D22S315. j?28 (3 I g A ® -7 - - ^< ^ L T > -S /c *D . /i ^ 

$ ^.iirK-fc /j: o T^^ ^ i ti a (11140) o n - >?28Co i,>T h h ^fe 

f*#M&U^o- 7••^fflc^/cFISH)^i?^jT (^3£^J18) ^fr o /c^m^!2I41{C7F-ro c 
(D^o->{cfel^T. =3>hn-;U (-TV^i? h ^dT 22# ^ f* ^ ^ t.^ ) i ibl5 L 

- ^"'{^^^ ^ '7' u ^'"'t' x'-r § ^fe{$®-y- ^ x'7;?ojn$ < /j: o Ti.> ^ c i ?!?<li^ 
$ti€.ot"/d:^*>. I "7 u ^ )\.m^'^\z^z. h ^fef*® ifrM-fbc ck ^ , t/ct* A it 
{E^^^t; t h 22S^fef*»TK-*-l^?#t--5 c i*<-e^/co 

(2) 22#^fe{* (ISlfK-) OTT2F|ffiSS^® 

22§^fef* (lifK-) ®TT2FlESS-~® ^ ^ p ^3 >Hf A (1 H M f^ij 2 icij^ L /c ^ T' 
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2. A9/S22(6-l) (CO ^,^r^l e :i - p V ■> > (0. 75// g/ml) iliR. ^n->ff2 
8{co l^T ilG418 (225x/g/inl) MVl^n^' ^ tl^'tilSm ( ^ o - > S22 J: 0 ) . 
5.^ (6-l=fc«9) fcJ:y"3* ( n - >#28J: «9 ) ® ^^JWtt-^*-?#fCo cn^ 

©ESlffliS^*(coi.^T (m^SffiJ69-(l)) i icPCRMtirfc O^TISHPtiT (c J; 0 t 

(3) t l-22#^fe^*: (»Tit) t■^ES|fflfa^*^<i©4^y 7 Xf^lS 
^M^J69- (2) -^I5^f#$tl. t h 22#^fe^*Of*J#7:)<ifilS $ nfc^^iJWteES 

(4) t S22#^fe^*: (SffM-) 

t h22#^fe#: (ifr>t) ^^^^f" S 4- ^ 5 x i ICR v-j/ x ^7^^ L T^^IH 

t-'So § if ^feO^ v ^ X ® J: i9 IIS^ L y y ADNACo ^.^T t h 22 

ll^fe^*:®TjtOf*^#^PCR■^i{c:i: (9 Ittt-r ^ (^5£^'J30. 42^ 43#BS) o t h 22 

in.i^^m A m^^^^ts22^m^» (m^) ^i^n^ ^mi^'sit^t^^ 'y ^^^^ 

(mmmiO) t h 2#^fe^*:»rK-Ra^'14§fefe^ (ifrK") ^ [b] Bt {c § v r> 

vr^xl^^i (IIIS^J68) T-f#bti/-cb M4#^fei*: (IfrK") ^fSi^^-Sv^x 
^^3t^3^i2t-Sc:c!:{Cj:(9^*nSi^-7r>x©J^M=tOllML/-cyV ADNA^PC 

mm immmQ. 42. 43) fc j; 0 )i?t/f lt. t f^2s^fei*gB5^iiT>ts:a="t k 

(^mf^^iJTl) t h22#^fe{* (SfrK-) &(^"14#^feft (IIItK-) ^[5]B#{c:(*J#-r S 
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V X (H ® 3S IE J; § f^fiig 

(mmmQ9) r-mitii'c h22s^fef* cm^) ^i^m-t o x^j^t cm 

life ^ij 68) -vm^tlh t. h 14^^fe{* (BrK-) V ^ X ^|jt^5^iEt- -S C 

42. 43) J: 0 l$tif L t h22l^^fef* (»tK-) Rift. hHS^^fef* (if^K") 
^ |5] B# {C f*J^ f § ill* ^ f# ^ o 



(^M^'JTl) -e|#t>n^b h22§^fe^* (iT>^) R(^b hHH^fel* (i?>t) 
S x^^^ (^M^|J42. 43) -ef#«i.n/cb h 2||^fei*8lf>t^{*i^ 

ADNA^PCR/i^ (^me^ijg. 30. 42. 43) ic J; ^ f^?tff L T . t h22||^fe|* 
(»?K-) sot hl4#^fei2^ (if?>t) R^'t h 2#^fe{*gf55^ir^®3M® b h 

^fei*^iHiB#{cfsj#-r §il^*:^^f ©si-^n (uss^no) -e'(#t>ti§b h2§ 

^fei* (SfrK-) RO-^'b hl4S^fe{4^ (IffK-) ^{^l^f-a V r> x^^i (||Sg^?iJ6 

9) Tftiins t h 22§^fei*sf?K-^fSjtt-§ v ^ ^ihm t^^i-r z z. t \z ^ -0 

(^i!ife^iJ73) ^^ni:b htn:f*^iiLTa^-r'5v'^x2^^®3^i2{Cj; ^{^^ 

b h2§-14^ (.Umm'^) . 14S^22# (^SafiJTl) . 2||^14# + 22S 

a L Ti,^ § -7 Xl^^i ^ 0 L5ciS L ^ b h2#-M4#^ 14# + 22#. ^ /c {i 
2# + 14# + 22#^fe»^fSi# L. ii-^P^^^Vi'i^mmMiiT-RZl^m k ate^ 
^mt^o ^.^T^^^-e^) 5 V X.^fgc^PCRft?^if ^ (^IS^ijg. 30. 42. 43) {cJ: 

(Greenii. Nature Genetics, 7, 13-, 1994. Lonberg'i. Nature, 368, 856-. 
1994) o 

VX^ . b h 2#^fef*iT>tRa^' b h HS^fefei^Klrit^fS^t L . o ffi t4 tJL f* 
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T^-to m tz i-o (D ?^mR ^ ti ^' ti(D ?^m(D -o iABi^mo ^km-mt 

(2) ^S£^J68-(4)irf# ^n7t t M4ll^fel*ifTit^f*}#t--5 xmi^ : 
^iJ68-(4) {c^ L /cj^MDNAOPCRfl?tif J: ?>'jfiiyt43 b h tfit^ u il^iJ^fill i L 

(3) m^£^iJ67-(l)-e|# t> y-y^T'^hv'^ : ^JSfiJ67-(l) 
{c^ L fcJ^MDNA® i^-if >i?tff Jfil c{3 v-j; x trC // il ^ ?g cd W M CmMm 
75) fc =!: 0 fiii^a'+^-* -5 iMi^T^ D<@i*<&til^ 

(4) ^^£^iJ80-ef# itltz^i^ jcmy y T ^ h X^.m : ^Jg|?iJ80{C/T: L fz 

±iS®4l^^^i:iWc5cEt-^ C i {c J: (9 . C ti 4o cD it fe^ S (2#^fe 

xm^^^^ 6^^it^^a) ^mmi^{^^f- i^.moDmiL^rr ^ tzo 

f®^*HK23 r2ll$fefe{*8fTlt{^J#. 14S^fe{*iffit{*Jt. tti^SilX®^^ 
irtl* /c iI^a-\7^ D J RO^"®^$:HK29 r2||-^fei*Sffit{*^#^ 14#5fefel*8fT^ 

p * S ial* /c cDitfe^^iacDfi{*(HK28) ^j^d6T 

IEI42{Cjfli«i43Smi*«]^Sc>'ite^M^^-t-o HK23®lfiiric^i{c {St h ^ it i h h 
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Nature. 368. 856-. 1994) tzi6. W\{23^ 0 ^ i> i^M^'MI^OD h h ^Ki* k m^<^ 

(^Sfe{?iJ25) (lllffe^J42. 43. 68. 69. 70. 71. 72. 73) TTt^iitia 

l~33irBl±^S L±$S±yS^ELISA^£-eP|f t-^o ELISA/£(± Cmmmii. 15. 
21. 22. 25. 33. 34> 37. 38) fc ^ L /"c i^i ^f I ^ . t h St^^^ttSCX t h 

(iijs^y75) V ^ xta^^siiMijjT u jim^u2?mm^^M^ / ^ v ^ xoiairs 

■4^ CD v-^ X I gM® til ttJ J: C^'^M 

(mi!i&0^iJ51) n/cv ^ Xtn;i*:aiIiMfflijT U;UfiK^TT2F^i8SI^(;il31-3) 

oO% . 995f; 03ilf*{Co^.^T^filmcf^0 X IgiM®-1^tb:fe J: o /-Co ^ 

m^2iii^cD4- 5 V X J: «9 fSlfll LiflI?ti^>CD V ^ X IgMiiiJt^ (^SSFiJH) ® 
ELISA -/i^m^^^X^mLfZo PBS-e?&f^ L r> X IgMtJtl^CKirkegaard & Pe 

rry Laboratories Inc., 01-18-03) ^ L . ?^ TS^^FBS^'/^ L /cPBS-^^ 
IR L /■clflir»l*!f4^»n^/;:o •> ^ - -tr' t^t v ^ X I gMtSft: (K i rkegaard 

& Perry Laboratories Inc.. 074-1803) ^JO;t . TMBZ^SWi L. 450 nmOPR^ 
j^^iiJ^ L tzo lffS5{$ n/c V ^ X IgM(7 T - ^ > V i >. 03081D) ^^rii 
pg6^{CFBS7^,jjn® PBST^IR L /-Co IS^^^28{c ^f- ^ v ^ x tn;f*fiil® (^fgil T 
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m28. ^ / "7 ^ ^ X^CO^ ^ XlgUMm (ELISA) 



0 
50 
99 



I g M (mg/1) 



12 
11 
1. 5 



Il5£^ij48-li iHjflIC LTh°i-ov^ > itttitfe^® MffliJ fc LoxPi5^iJ ^ An 
/-cLoxP-PGKPuroT"^ X ^ V'^i'^WkLfz, pPGKPuro^^X^ KDNA (Watanabe , 
Biochein Biophys Res Comraun 213: 130-137 (1995). Peter W. Laird. Whilehea 
d Institute for Biochemical Research and Massachusetts institute of tech 
nology. Dept. of Biology, Cambrige. MAJ: <9 53--^) J: <9 ^iJ PSl^^Sa 1 1 f ^ - 
o V ^ -> >ftt4^ -y h PGKPuro^tU ^9 tB L . W-mitLtz^ LoxPi£^iJ ^ ^ ^ 
X= KcDSraalfeJ; a'EcoRV tTJSff^fi^PGKPuro^JfA L > ^^X^ KpLoxP-PGKP 
uro (1130) o $ (C. ^J£e^iJ48i |5]|i{c LT xtal*^^ « J ^I^*J 

J: C/^'^^ii|g^^t.~yy ADNAO^-^ffi^^i^^^ ti^DNAirit^LoxP-PGKPuroit 

(12131) o 

(1) miSf^ySST-^l^ L /-ctAf^lIII^m^^ a|g^(*TT2F|fflfa.t^ (HD43) CoO 
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T t° ^ - n V ^ V >»ttii(£T-0# AfC J; o T". $ izm M T U Jl A< iZ ^ 

L. USei^ySSi |5]1f {cHD43^^BKe^ L /Co t° ^ - n -7 -t" •> > gJgO. 75 g/inl 
T-iltRi^S^ fTl^. 7~9B ft {C^ L; n n ^ t° ^ T -y 7^ L . mmmidiZ 
^sLtzyo-i^-T:-<m^{^^. y y ADNA^S5^|# L /-Co ^ - o v ^ -> > it ftl^ y A 
DNA^$iJ(5Sl^l^EcoRI (S-Sa) -^smitL. Tii' a - x Y Jimnmm-C- 'y^mik-^ 

mm^8, 59) o mmLtz7AW^m(Dmit^mmT ly jimmw^mtzo 

i^mMm:&.z/Bmiz^itt<^inir^ + y ^ v ^ xB^t^^fsit lti^ a c 
i ig? $ n i> o 

h <y ^ J; «9 35l-&±{t\ ICR (B*^ bTl±) ttittlvr^ X CD 5c IE fc J; J? f# ^> ti 

mLx^&mm^zm^^^tzm. ^^£^^11^12. 5b oisfiicRv ^ x (h^^u 

T^t) co^^fcitfS'JcD^^^/c «9 *^10<®© ^ > v i ^7 ■> 3 ym^WU L /Co 
ltl61<®07±AE^f^*i L /c$S^. 37EO^^-v^ x/^^'M^ L /Co 4-/vfii*{i. 

^fe{Cfel^T?i±E (ICR) S*CD afe®ct^(CTT2|ffl@SfiJ)t®if ^fe (ll^) 

IS ^> n -5 i" 9 /?MC J; iJ^^iJ^^nSo M^L/c37E® 9 ^fe (c (c if ^ 

/Co 
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JJi^^llilPiPJ T U ;U5g?«^HD43P-10 ( t° ^ - o V -f ■> G418»ttt*) O b° ^ - 
n >S.yG418iiiitttv-:^-itf5^^ (^S&^|J52) L /c#)l|i fc J; ^9 l^i 

Lfco G418itt4 V - ^ -it£i^':^pO]iJ(ctf A L /-cloxPie^iJ (IIJif?iJ48-l) cdPbIT' 
^fii#^6^*l^x.^^ec-rcreu ^ > - -tf'itfe^ ^ ^ t;^ll-c ^ ^ - pBS185 
(BRL) ^ (^S£^y52) cD^^ri C'(ifei,^±3S©^-^^A L /Co (lli!iS^iJ52) i [h]^ 
^> n-2> e ^ - a V ^ •> > (0. 75^^ g/ral) j^^tt^ (6^ ) <£• 35mra v - U T =J 
> 7 jr. > h C ^j: -S ^ i±> ^0 3/5^0. 5m 1 0 IS # ffi ifi + 1 

0%DMSO< -> r-7>) !cig?§L. -80°C(CTig|^f*# L /Co ^ ^9 02/5(i255- L T 
12:^-tf-5 ^ > n - h b - h 2-^ Jc;KcMffi L . — (±^^iltR^itfi> — ;^{i300 

g/ral®G418??^£TT-2B rs^if » L /Co ^OlS^. G418#<£ TT^EM^ 
t°^-a^'l'v>. G418SSt4*^l#/Co 

{C J; Jfll>"f 4^ t h till* /c it^5i(D±# 

(IIJffi^y43. 44) {c.TKL/ch h2$^fet*iTlt (>:>l1tW23ifrK- ) ^{^^^h^ 
/ 7V-j7X^?^ (JiimFKchiraera x MCH)) O it &^ J: ^ TT2FIESS (^3Si?iJ 
39) S ^©CBAv^ x3^.ISR(>'C57BL/6v^ XI^IS. ^ L T + / 7 vt7 x i <D 55 
iSfCffi /cMCH(ICR) v-^ Xl^^O/l^ L /c |> (DTf -£> o TT g /c it M i* f5 6^ 

i -(?W23ifTn-®^fii?^M^^ § /cfe. ^ f-'MCH(ICR) i L ^i£*rrr 
/Co FKchimera x MCH) /ctt8E, itt|6E^{^ffi) xMCH(ICR)cD^ 

i£OD|Smf# tl/c^ v-^ X {CO g (mfe^iJ43) o;^-^{c|;(£ W23Sff it 
-^ItL/Co ^©ISmMll*-r8% (324E4'25E;6s-+t ^ y) , ii|li-e22?J 
( 148E43 32E7:)<i-° V 7^ ^ 7') I;^s(CW23iTit/^ME3S-r 5 C i /^^SilS $ tl/Co 
C n/cF2(Fl X MCH) (ffiS{C;lA/c£i8E£. ilt|8E£^lgffi) $ CMC 

H(ICR) i 3ciE L /cP^(75{5ii^{iMe*9% ( 346E'4i30E7b<d^ 7" ^ y) . iHtll* 
24% (202E>43 48E7:><'1-° V 7^ ^ ^) <t FKchimera x MCH) x MCH ( I CR) © IS S i p] 
mi^-h^tzo C (?5 3cie{C J: i9 F3(F2 x MCH) tIjM^ ^> n /c o 
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4i§^~12il=^04-y5T'^X (I1143c|3: chimera. 411 f*) . FKchimera x 

MCH) (19flSf*) . F2(F1 x MCH) (39flif*) . F3(F2 x MCH) (33<if*) ^co^.^T 

— yj. F2(F1 X MCH)RO'^"F3(F2 x MCH) fC 1>T « /c ii',^]^® ^ o ^ ^ < fj: 
(9^ ^(D^±^ji7!?<chimera:&D'^'Fl (chimera x MCH) i i:b$5 L TfgT L /Co 

ucmicR)iii^\-(Dm^t<D^m.(Dmw^m^^fzi6. mch(icr) to^^immx-m 

m Ltzh CD tmi:?2iFl x MCH){@(*^C57BL/6N (B.*^ UT=t«9^A) 
leLZ-Co ^(D^^m itltzSmWr^^i^mt (F3(F2 x C57BL/6)) cD26li 

|${co c^TfJiHi iHjIi^X /c 11^ jgSiJS^ff o /-c i C 6 ^ 4=- y ^ xJ^D^'FKchi 
mera x MCH) i lBl^/j:i^l-> /c L /"c (11143) o M iiE L ii 0 s F3(F2 x 

MCH) t F3(F2 X C57BL/6) itt -ofz<m L;F2(F1 x MCH)flai4:i|^fI i "T i> C i ^ s 

nc^ilfc !iMCH(ICR)=); h C57BL/6©itfefi<J^H^:i:;0^- =t «9 M ^ H- ^ C i i 
-^/•Co mm^mm*^^. C3H HsNI^^ CB*^ UTJ: torn A) OiteS^WJr^iCS 

7BL/6i 1^^;)^^ n;i^±fc t h tJt {* /c il © &<] ^'i: ^ ij (c M ^ L\.^ z t ti 

tZo 

himera x MCH)flif*0 9 -^2F-1 (iftl^f cf^ /c II'^^ : 84mg/l) s lF-3 (Mm^ /c m 

■i^m : ismg/i) (DKm^Mmi^mmRc^nmmm^^ ^mmLtz^pmrn^i^-^ y 

^;b{c o ^,^TFISHMtif (Tomizukati, Nature Genetics. 16. 133-143) ^fT*-^. 

mmttz'pm^m^o:) o 1. 1 hftfe^*#m6^^n--7'i/>-r yu x'-r^w23 

{Cfctt -g.W23lilT>t<^{*l#'^^/T: LTl,^^ "inSo 2F-l(c4bn^T 

ti^ii^ais : 51%. -tfsfflss : 34%. i?-3izio \.^x {tmmwmm ■. 23%. 
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SC20ifr)t) ^{*JtL. t h iKWmm^mm^l^^m-r ^?l(chimer& X MCH)tiii 
{*317-7i:MCH(ICR):RG^'C5TBL/6i o /"Co f# n/c^J^O ^ -BSC20SIt 

K-^l*J#-r ^F2(F1 X MCH) : 2mi^s F2(F1 x C5TBL/6) : 2 fli 1$ {Z o O T Ifa rf 4" 

;U(C:3o ^ SC20afrn-f*tt'^^W23iTit®ti^ t [Hj^fraiJ^ L fco ^©IS^s F2(F 
1 X ).m)(D um-M!^ : U.Omg/l, l.lmg/ U : 74%, 545^;{C$^fLTF2 

(Fl X C57BL/6)®ii^ t h uBM^ : 47mg/l, 54mg/U m^t^i^Wm : 84%. 88% 
-C$>iO. t hx/il'^iS. ^fei*(*i^'^*{cF2(Fl X C57BL/6)ll^*®;^;i)<^^^.Mi^ 

C57BL/6® ite6^W*ii*A t h *fel*®^^{*^^RO'^i^^fe^2f:±®it{5^CD 

X h -y ^ J: i9 ji ± !7\ ICR ( H * ^ b Ttt) tf ^ 't^ X (D 5^ IE {c =k 0 ff 
^>n/c8aflSft?K{cE^>/c (9 10~12ji?iA L /Co ESlfflflUffi i^itil (HJS^iJQ) 

^ UTtt) O^Sfc jtdijO^S*) 0 ^lOfi® ^ > V V 3 >K^f^ti Lfco 

^fe{C:fon^T?iiE (ICR) S*® afe04^icTT2$fflSS**®i?^fe (il^) 7i< 

fecDg|^5><^ ^) ^ s ^^A^*.^ ESlfflSSOmi*® ISi6 n -5. fii*(i26E-e^) fco n 
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^ S I > o 

^ netll[nlCDiSie{C J; o Tf# nfc^??nJtg/^^V X ® f ^ T ESlffl S 3^ 

-y-^f" >P^JT®-fS^i5i<* /c il^m-i-^^ i *|J^ $ nfcflli*: 0434. 6. 14. 22. 24. 
25. 26) {3feH^T{t /c II®ilJ^;i?<>^i < igc{i> L L T i-^ i. /c i 

^ ^- (C$g^ $ n/-c{Jtl* /cily -y "7 T O hv^ X ( Yong-Rui Zou "i, EM 

BO J. 12. 811-820 (1993)) t—^LX^^ 

i-flt>-ib. tJtf* /c IIffi|5l|E1^^{*ES$fflflS»HD43J: «9 ^ ViW ^ m ^ -j "7 T ^ V ^ 
(nmmsi) t h 22S^fe{*±C t h 7^ n y Tie^iJ^#A^-S) /ci6cD ^ _ y 7^ ^ 
|5]ffl^it^{Cd; (9 t h T^o y Tie^iJ^lf A ilrn-fl: (J. E. I tzhaki ^> . Natu 



1 5 4 



wo 00/10383 PCT/JP99/04518 

re Genet.. 2, 283-287. 1992) ^ Z. t ^tt-h-tZo IgAitfe^® 
m.&m ( X □ y T fill ) !C I? i£ ^ § L I Fit fe^^i^ C t h ^ □ y T ^ ff A t- S /c 

t h 7^ D / T J. J. Harrington ( Nature Genet.. 15. 345-355. 1 

997) {c^j:^>oT> ?z^^z^'o ^j$lL1zo ?z^m^^T u - :^y' }in.%mm^z 
^'onUL. DNA blunting Kit (fE'Sit) ^m^^^W-mitLtZo CCD^yf^tPCR 
M^i^^pBluescript SK I 1( + ) (m?$IS) ® Eco RVg|3fe{C f - iy a > (DNA Li 
gation Kit. Il?@it) CctOJfAL/c ( pBS-TBL) o C O ^ ^ X ^ KpBS-TELO 
-> - ^ > X o Hin dl II - (TTAGGG)n - Eco RI cD:^(S]-t?# A $ tl 

<^i,Z.^ t@l5jm^^^(zffli.^^ t h22§^fe{*±®LIFita^0^^JilT® J: 9 
fCLT. PCRT-iiipsL> -f'yT.l K pBS-TELfC ^ D - j:. > L /c o PCRfCffiU/c 

-trVXT'v^v - ; 5' -TCGAACTAGTAGGAGAAGTGAACTTGAGGAGGC-3' (iS?iJ#-^65) 
T>^-lr>X7'5^v - ; 5" -TCGAACTAGTGATTCAGTGATGCTGTGCAGG-3' (ie^iJ#-^66) 

PCR-KjfD?^cDm^(i> 10 X LA PCR buffer II (Mg'^ free)(^Sit)5 ii \ . 
25raM MgCU 5^/1. dNTPmixture (2. 5mM each) ( =1 S it ) 8 //l,-fr>xy^^ 
•7-lOpmol, T > ^ -tr > X ^ v - lOpmoI, > 7= U - h DNA (HFLl. t h i^^ft 
a^i^lfflflS^VA) lOOng. LA Taq (5u/^l) (^Sit) 0.5 (i \ M^^^7K 

L T^SdOx/ IfC L /Co ;RJS?ScDiilili}±^T7K±-t:-tf ^ i6 85^ -tr -v h 
L T « § +>- - -7 ^ ^ ^ - (PCR system 9600, - ^ > ;b v - ) (D'y ^ )\^\z 
SfC^ ^ - y<&-tr -y hLfCo 94°CT159-Sn#ftm. 98°C. 10&. 65°C, 55^®-^-^ 
^ ;U>&351°I^T o /Co PCR^tl<&T:^'D-xy;l/mm*W{C J: «9*ti;i L. Spe I"^ 

(^^ ^ v-43{cSpe I gl5f47&<#ffi) . pBS-TEL®Spe I S|3 fc ^ A L /c o 
LIFj*fe^^o:^fS]7:)< t h ^ □ y Tie^ij (TTAGGG)n{C>(^ LTii^:^fS]^c^^A$nT^.^ 
■S i> O ^iltR L /c (M. Giovannini t> . Cytogenet Cell Genet 64, 240-244. 19 
93) [pBS-TEL/LIF3 o 

^{C, t; ^ - o V ■> >itttitfe^^^t:7'^ X ; KpGKPuro (S. Watanabe 
Biochem. Bioptiys. Res. Comm.. 213. 130-137. 1995) ^Eco RI^^^]i^^^. 



I 5 5 



wo 00/1 0383 PCT/JP99/0451 8 

W-mitL. Not I >t! -^WALtZo Not I t?] B/t (c J; 0 b" ^ - o v-T ■> > Wtt 

mB=P^^^tiiL. pBS-TEL/LIF® Not I ^itti^W ALtZo ti ^ - n v ^ •> > if 

^±i^ii:^(Dm:^:fj\^^<ii?mB^(Dy3\^tmth(D^mRLtz ( pbs-tel/lifpu 
1-0. 045) o zcDT'^^xi ¥ iiizmmMs^m^^xmmL. qiagen/75a (y^ 



(^JSf?«J82) t h 22S^fet*® h U DT40|fflfla'\(D*A 

if Nature Genet. 16, 133-143. 1997. iilTA9/#22neo i IS ) ot&Sli. 
10/»^'t7 vS^i^Llfll^t (Ji(TFBS-^iet-) iG418 (800 g/ml) ^ L ;U -y 
=1 5fe^ ^ - ^■■>'Ut-S±tfi (i2ZTD(MEMi IH-r ) t^iTifo/Co h U DT40^fflflacD ig« (i. 10 

i ^ n4r;UiiJilT® J: -3 ic LTl#yc (Plffl(i> 7t7K^> lilSX^^^ > K 7" v . 
^±?±> P127-) o A9/^f22neo^JjS^12^©25cra']il'l:^ffl 7 ^ X =1 ( n - x ^ - . 
3025) {::T> |fflflS^j^*<90%IS^n?lJS * T-i^g L o =i ;Hr ^ K (0.07 x^g/ml. 

n;Uv>. iDTtl^^) L /ctgttfi (DMEM v 20%FBS ) {C^^L> $ b fc 

2. 5-3B Fb1±^S L> i ^ a -b: JU^m^^^tZo i$Sf^^l^s*L> ^ ^6 37°C 
L /^-t^ 'T h 7^ ^ ■> >B (10 u g/ml. ■> ^'v) T^y^^jS'C^ffl ^ ^ x {Cyil/c L> 
34°C, SOOOrpm. I m <D im. 'L" ^ n ^ fz o 5 ^ p -tr ;U ^ DMEM{C L > 7 -f ;U ^ 
- ^ ilic J: ^ *f M L ^-o mW^. ISOOrpmT 1 0 59- PbI iS L . DMEMBm 1 (C L 
/•Co 2 X lO'fi® DT40^ 1000rpm. 5 ^^-Palit'll^ L> DMEM-tr 2 HiiJfeT^ L , DMEM5ml 
\zmmLtZo Si^. i ^ P -lr;U^1500rpni-e 1 0 ^ PbI iS ^il^ L , ±-/t^^^-f{C. 
5fe<^DT40l^?§?^5Inl^#7^)^{cail L/Co ISOOrpm. 5 55•PB1CD]S'll^m. ±?f^l^*Ls 
PHA-P (100 ^g/ml . yy^^ 2m\{Z.mmL. 37°C > 5%C02 ^ > + ^ < ^ - 4^ 
(ClS^^raT^M L /Co nOOrpm. 7^ fal iS.ilv L . ±^^^*L. Iffl flS ^ ^ -y f > 
T: <•• L /Co PEG1500 ( +° iJ U > r 'J p - ^ - > i1' -) Iral^lfT&^C 

mr^i l /iTi-^ 1. 5-25>raiMii l fco (S^aii'^. dmemiiiii^i;^ i ^^rai^-f^TSn 

;t^ $ {iDMEMSml^*^ 2 59-rB1*^^:^TJQ^ . $ DMEM^ £ L T 1 imlfc L . 
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±sii^mm lomiiz mm L . LSfiioommT^' ^ -y -> ^4^-^-2mmmmLtzo zmm'ik. 

G418 (Irag/ml) ^-^-JD L/c±§Jfe(C5cj^ L. 247\y b- h ({£^<-^^fh) 3 

( 1 ) ?cRmm 

altR±S-S® 1^ 3 0 fi®G418»tt^ n- ititZo Z tli (D ^ a - y 

^3 Puregene DNA Isolation Kit (Centra Systerali) ^ m ^^X Y y I^dHk^M 

5' -GAGAGTTGCAGAAGGGGTGACT-3' (SS^iJ#-^67) 
5" -GGAGACCACCAAACCCTCCAAA-3' (iE^iJ||-^68) 

PCR^JTw^CD^I^ti. 10 X Ex Taq buffer (^Sit) 5^/1, dNTPmixture (2. 5 
mM each) C^'Sit) 8 1 , § ^ 7 ^ -7 - lOpmo 1 . yVADNAlOOng, Ex Taq (5u/ 
//I) (^ffiit) 0.5 //I T> MB^g7K^S LT^fiSO filizLi-Zo SJEf^ 
®i)Mi^(i^T7R±T:-^Tl>. ^i6 85°C{c-tr •yhLT*.^1^-^;H^'r^^7 - (PCR 
system 9600. y< - ^ > jz jl -7 - ) <D ^ ^ ^ ^ - 7- ^ -y h L fco 94°CT- 

153- ^n.^^^^ 98°C. lO^N 56°C. 3QfJ^. 72°C, 30l:j> cd +f- ^ ^ ;U ^ 35III fi^ o /"c o C 

t h Ig A itfe^ ^Wt"^ n - >;&<2eiHl^$: n^Co C CD 2 ^ n - > 
S^LT, t h22#^fef*±®^M-r-^- (D22S315. D22S280. D22S283. D22S2 
74> Polymorpiiic STS Primer Pair, BlOStt. J. E. Co 11 i ns > Nature 377 sup 
pl:367. 1995) <D#iS^PCR{C J; o Tliltii L/-C (11146) o PCRcD^#t^{it hIgA 

-COfi^^^To ZCOm^^^i. C <D2^ o - > t h 22#9^fe{*CD {^(S'^M^ 
( 2 ) FISHi?^if 

±|S2^ n- >4:co52-18{C*t LT. Umiz t h 22#^fe{*;0<$a]flS43T J; 
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PCT/JP99/04518 



-ii' - -> 3 > . ^th^S. f(Dm^mi'^ammi> (Nature Genet. 16. 133-143, 1997 
) fCf^fel>. T'o-^Ht hCOT-1 DNA ia-^'i >^ii) ^mi'tzo 2075^'i30 

3: L T#i£ L Tl^ C i 75<fitlST ^ /-c (EI 50) o 55^fe ^ * o T ^ t h 22 

£i±Olj?tff J: 0 > h U DT40lHflS^*52-18 ( JilTDT40/ff22neo i ISf- ) {it 
h 2 2 # ^ O {S- ^ S ^ fl- -5 i f i| ilf L o 

(^MfiJ82) T^#/cDT40/i^22neo{::*t LT. (^M^J81) TT f^i;! L /-c :/ ^ X ^ 
KpBS-TBL/LIFPuro^ h^^X^ii^^'H^L. t h 22§^fe{$^LIFitfe^M 

DT40/#22neolfflStl<Di^S{S. G418 (Img/ml) ^-^^DLfc (^I£0^|J82) i l3] L: ^ 
i^r-n-otzo lO'-dOfflSti^^PBSTll]-^?^ L. 0. Sml CD PBS L. 7K± 

fcB^,^;^Co Eco Rl-elS^:^^!: L /-cpBS-TEL/LIFPuro 25-30 IH IS C ^JD ^ ^ h"'^ 

7j<ct^T-10^PBl#g L fco 4-a.<>y h^v->/N;Hj-- (/^-f^t^-y K) fz-tr-y h 
L> 550V. 25 //F (D mn^T-MEWUu L fz o yi^^-C- 10^ mWM'^ . i^itfe (ftjie) * 

^^tz^5cmn^my 7 izm^'^f^L. 2mmmmLtzo 2imm'^. g418 

(Img/ml) ch t° ^ - n V ^ >(0. 3x^ g/ml. ^ ) ^ -gs L ±§±t!2 5- L . 

96y\±^#7' b - h 5-8tji:C5>/± L ^ |i^2ii fel cD ilt;^±^« ^ fT > Btt^o->^ 
mil L^Co 

( 1 ) pcmfr 

iliR±^«®Sm. ^^80ii®it& a - >*q# i^nfco C ti IB Sti /O^i M K i 
il^icy y ADNA^ffidti L. PCR^^T^'^^ t h 5^ a y Tie?iJ;6^LlFilfe^MfCS 
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Puro. 1; 5' -GAGCTGCAAGAACTCTTCCTCACG-3' (KJ'iJ #-^69) 

LIFl; 5' -ATGACTCTAAGGCAGGAACATCTGTACC-3' (le^iJ^-^TO) 
PGR Klt-mcom.!&it. 10 X LA PGR buffer II (Mg^^ free) (^Sit) 5 u I, 
25mM MgCl2 5 u \ . diNTPmixture (2. 5mM each) 8 x/l.^^^-Tv- 

lOpmol, 7^ > ^ b - h DNA lOOng, LA Tag (5u/^ 1) (^Sit) 0. 5 u i T' > mm 

Hr ••/ K L ^ -9-- V -r ^ ^ - (PGR system 9600. / ° - 4=- > a: ;U v - ) CD 
i >UfcSl6 5^ ^ - r^-tr <y hLfCo 94°Cin5a^Jn.lfttt. 98°C, 10^i!>. 65°C. 105> 

tlQ.Zkb<DPCRm.^^<^iii^n^U-f-e^^o PCR<D$g^, 8 ^ a - > T 
C <D 6. SkbO^O K*<^ tii e n/c (IglHjIE^^^^^ ; Ji-tj io%) „ Z(D?cm^^ 
Sal IT-tTISfr L /cM^. ^ <9 <D ir ^ - > 7i>q# n . ffi [5] ffl ^ ^ ;i T ^. 
^ C i 7:)<5tlS $ n/co 

§^fef*±Oiife^ ( Ig A . LIF, MB. IL2RB. CYP2D6. DIAL ECGFl. ARSA, J. E. 

Collinsii^ Nature 377 suppl:367, 1995) (D22S315. D22S2 

75, D22S280. D22S281, D22S277, D22S278. D22S283. D22S272, D22S282, D22S2 
74. J. B. Collins > Nature 377 suppl:367, 1995) © <£ *r PCRT=1t tli ^ C 
i C cfc o T fl ^ 

LX^tmm^ (Nature Genet. 16. 133-143. 1997) l^ /c ^ cd > |h] [; "e * -5 o 

LIFJCO 1>T (i. ±iS^il J: <9^?^^LTl^§C<^:ttB^b;5^-C*>5o 

CYP2D6 

-tr>X^^^v - ; 5' -CTGCGTGTGTAATCGTGTCC-3' (iE?iJ#^71) 
T>f--b>xy^^v - ; 5' -TCTGCTGTGAGTGAACCTGC-3' (iE^iJS^72) 
ECGFl 

-t > ^ ^ -7 - ; 5' -AGGAGGCACCTTGGATAAGC-3' (iE^iI#^73) 
T>f--tr>x7'5^-7 - ; 5' -TCACTCTGACCCACGATACAGC-3' (ie9iJS^74) 
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PCRR^c:M^®ffl^{i^ 10 X Ex Taq buffer (S'S^t) 5 1. dNTPm i x t u re (2. 5 
raM each) (mmi^)8 1. g- 7" ^ v - lOpmo 1. yVADNAlOOng. Ex Taq (5u/ 
U \) (^?iit) 0.5 fxl ■c•^ MB^StK^S L T^«50// UC L /-^o RJS/^CD 
ii^{i^T7K±TfTl^s ^i6 85°C {C4r -y h L T * -5 ^ - v ;U -y- ^ 7 - (PGR sy 
stem 9600, /°-^>Ji;bv-) CO'^i^UJCRJt^T^^-^/^-ir-y h L tc o 94°CT-1 
'T^mmM. 98°C, lOf^N 56'C ( CYP2D6iECGFl{i65°C) , 30fj>^ 72r, 30f^^® 
-tf ^ ^7 ;u^35[Hlnr o /Co Ig^^H^fCT]^ L /Co 0^ x o^lS {i huSS <h H L; T S> ^ o 
C CD m ;iM^, t> *^ /j: 9 {C s i:7n->67, 68, 328, 343{col>r^ t h o y T 

le^ijT^f^s A $ nr i> ^ii?mi^^m^ ^ ^ a / r moDmB^:sizf-r - fj - \t^x 

^\h^nx\^fl\.^ Z. tt)<^ti^^o li> /a < <h C O 4 ^ a - > Cig L T id: . ^ *J il 
( 2 ) FISHII?tif 

^4 (iMISi |H]#-e* (9 ^ ^o- y'ii t h COTl DNA ( n - i >^ii) i ^ ^ X J 
KpGKPuro (FITC^Ii) ^ffll^/Co COTmfe {c J: i9 ^ t h22#^fe 

^*:^^#oDT40/if22neoi ibl^ L T if it L T § 7:)^ 75^11:16^ C 4^1 »fT' ^ * /c. 

^*J«il (9 ^ ^ ^ -^<#A $ n/c LI Fite^MT=ilfit ft LTl>n(i\ Puro^/n - 7- 

^o fS^CD — gi5^llI49{3^ L /Co ^TCD ^ □ - > {Zfe l^T^ 20/)^ SQcD^g^-^^ 
«I^L/clSm> m < Z. HzmW\m.^^^^%'7 u - y (D^X . Pur 

^$n/c^'o-> (64. 212. 222. 305) «3||LT{i. (1 © t h 22# ^fe 

^ ^ t# o Iffl IS 7& < ^ IE IS 1 0 % fu S it L Tl > /c o 

>:^±<7D^i^Sm J; *9 . h 'J DT40/fl22 neoiS^H IS C I > T . LlFitfe^Mf^t h 
o y Tie5^iJ;6<#A$ n/cffi|H]m^^^f*7{)^|i^lO%CDK^i|iT-f#'in. ^cD^T©^ 
a->frfeL>T (Jij^lOO%) . ^cDjf Aa^fiT' t h 22^^fe^*cD/J^i!Tit■^(:*•^■^ i 
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( 1 ) f;tTNF-a t h IgMiaf*cDf2f# 

(^SSf^iJ6T-(3)) rf^Sy $ nfc4^ y 5 v ^ XCLH13-7 (TT2FES^' □ - >LH13fi 
4-y^#i50?i;) {C^^LT. t h TNF-a {C J; -g. ^ig^ff ^.^^W 7" 'J K-^^{^ 
SiiLfCo PBS{C?#^? L t Mumor Necrosis Factor-a ( TNF- a > PEPRO TECH 

EC LTD. ^ 300-OlA) tTi^a.y<>h (MPLITDM Emulsion. RIBI Immunochem Re 
seach Inc.. R-700) i L TO. 025ing/micD TNF- a '/g?^ ^ til ^ L . ^00. 

2ml^3SIS{cfe^ Lrco 70 B Pel ^ o T 1^ ^ l^ « 2il Pel PbIH T? L > 
^;g(D2jlPBm{-PBS(r-@j|? L tzO. 025mg/m 1 <D TNF- a ^0. 2inlfei® Ltz. 
ig©3H mfc. 4^ / 5 OSi^lX «9 fcB L . (^M«^iJ24) PEGfc T 

Itf^^Xo. lmg/inl(DG418. 2%4^fl^iSMl-?S. HCF ( T • ^ 5 > ) 5%^ 
•^5D Ltzi^m (H3t^^. -X • ^'P->^a-ji>^-V T-'^r- ACM-B) fC^IR 
L. ^wellfClOOx^ lf'o96:^7'b- h^tviLJtS L/Co 14 B g fc (l^tj40% 
(Dvieliizzi a ^-^i^lStzo ±SS±rW^ (^Jtl?iJ14) l- ^ EL I SA/i J: o T 

lifL. t h Sl^^^^-'W 7- U K-^OX ^ U > y'^a^o /Co TNF-a*^^ 

^ii?'^ (vrv, C-3041) TO. 5^ g/mUc^r, L96/\7" U- h (NUNC. 442404) 
(c50/i l^"o5t7i L 3 - 7^ ^ > ^' L /Co ^'yf-r- yMs^^ t h fe^ r n 7' U > A il 
i^tf* (Vector. BA-3070) iABC+'y h (Vector. PK4000) ^ffil^^TTMBZ ( DAKO. 

S1599) J: (9 11^ t±i L/C o ^'^2i^ PJL±(DVR±^^ S ^ LX nM L fzo 

mi^O JzjKDmm^QQXy ly- h {C^ L. IMDM{ciing/ml<DG418i 10%FBSi ^i^jD 
Lfzi^m^m\'^-cmmLfZo J^«±?t^ELISATS?|/f L/Co TNF-a^^^^ii 
?t T 0. 5 g/m i c: # L 967\ 7" U - h {c 50 /i 1 -r o 55- L 3 - 7^ ^ > ^' L /c o 
;b?r4- V ^•"--tf'SHsia t h ^S^'"n 7' iJ > iliai* (Biosorce. AHI0604) ^ffl 
l>TTMBZ<c J: f9 I^Hil L fzo Pt tt>r^,aa cD ^^2f^ Ji(±cD Pi^^t^ ^ g ^ LT^iJ^ L . 
Pitt ^ i ^U® ^ ■^|^&(D?t^,^2^icD r> ji;KD|fi3flS^ (IIMfiJ66) i [hJ |« |?g ^ 
7i T o - .1^ > L . TNF- a C ^ L t h I g i 1 g A ^ |# o ^± t 1- fit f* ^ 
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^ a ^ W y >J K - ^ f# /c o 
(2) J/lTNF- a h h IgMtaficDJKI^ 

inmmQl-(3)) X-i^m^ ntz^ / 5 ^ ^ xCLH13-13 (TT2FES^ >LH13i 
^ / ^ m50%) izti LX . t h TNF-a {C J: a feilS^ff r 'J K- v^fp 

SyLfCo PBSfC/gS? L /c t hTumor Necrosis Factor- a ( TNF- a > PEPRO TECH 

EC LTD. > 300-OlA) tT'J^^<> h (MPLITDM Emulsion, RlBl Imraunochem Re 
seach Inc.) i ^'S ^ L TO. 025mg/inlO TNF- a rg?^ ^ li^ L . ^<D0.2n[^m 

trr-X h Lfzo $ X h C0 2i§rBmcPBSfC^)Sj? L fcO, 025mg/ml(DTN 

F-a Ltz. SilSlfa L. lfa'^4i(Z)iitTNF-a t h Igr 'il^^ ( II ^ij 1 4 ) fc 

^^fe^-^ELIS.^•/i-e^fcB L/co H 5 0 {c^t J: ^ CTNF-a izij-t ^ t h Ig r 

4) CtA^ ^.^PEG{cTffl§Si4^ L. 7' >J K-^^{^iiLfCo 14 ^ it (73 §S ^ . 
CMfflflSli:;&<257?l@/inli ^ J; 9 . Img/m 1 ® G418. 2 % 4^ 3^ ],?. H r* . HCF (^T 
• 7'^ > ) 5 M^-^JD L /-ct^itfe (HTfe^ife^s • ^ a - y C7 a - ^ > / 
^-ACM-B) lz^m.L. &wel n::50// l-ro967t ^ b - h L±$« L fco 

14B g {if^eOP-^OwellC 3 o L; rzo ±^S±-/t^ (IIM(?iJl4) ^c^i£l^EL 

ISA-^fc J: o T t h iJti^ii^^W 7- U K - ^ U - - > ^'^fT o fco TNF- 

> i:^' L /Co + V -tr-l«litit t h ^mra 7' 'J > r Siet^* ( •> A-01 

70) ^m^^XTmnz^^mmLtzo Pitt>c^aacD,^2f^ii(±cDD^^^^ g^(^ lt 
^IJ^L/Co l^te'^ J^;U'^lEflS^967\^ U - h {C?^ L. IMDMC 10?((FBS i Img/mi O G 

iist '^mnuLfzi^m^m^'-cmmLfzo mm±m'^Eiiskxm^fT ttzo tnf- 
a ^mm^wmxo.5 ug/inuz^m L96/v7'b- h fcioo^ if-'o^-^-a L =J -7^ 

^ > ^" L o ^ ;b ^ + -> - -tr'Hiain: t h feg a 7' 'J > A II J/C f* (Southern B 
iotechnology Associates Inc.. 2070-05) ^ffi l> TTMBZfc J; f9 1^ tB L fco Piti 
^B§<7:)|^2f^ii(±(DPii7fe^^ Lxm^L. 2{i®^i;U-e t H Igr i IgA 
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/■c 4- y ^ ^ ^ X {C4^H^rTNF-a talf,$i|ilji:{c^=t L r . t/Cm^Sfi^ t h Ig r (75iJt(*fffi 
±#;:)<$Hc o C > 51 IS ^ n /c o ^/cCn'i(Z) + y^^^X^^ "ilNF-a (cltSfi^j 

IS $ n f C e 

( 3 ) miktjiw.\z.tiT ^ t h \gmi{%(oMn 

(lli!t^i|67-(3)) Tf^M $ nfc4- y ^ V r> XCLH13-10 (TT2FES^' □ - >LH13fi 
4-y^'^60?O fe J:6'^"CLH13-18 (TT2FES^ o- >LH13S*^ ^^30%) 
(C>r^LT. > iJ ^ K(C J: ^ ^JS^fT -o fco Tv-'^/N^h (MPLrTDM Emulsi 
on, RIB I Immunochem Reseach Inc.> R-700) ^2inl<D^aa;f^;bA • y 9 J — 
)l (2:1) L rzo ^ co^tl^'tllml ^ Iral ® ^ a a rfWU A • y y - ;U 

(2:1) C-,^^? L /■clmgCDGM2 ( ■> v , G8397) ^^l^ttlIng OASIALQ-GMl 
( ISOSEP AB. 65/12) i S ^ L o /l ^ ^ ^ X M 7 5 X =3 (c |f L . n ^ 'J 
-jn/<.i-: U - ^ {CTlz;^$ -tirZ-io PBS^^n^'nimli^jD Lf^mVortex i + 1f - 

^mm-m^L. ^O0.2ml^Sil31n]^ y ^ v xCLHlS-lStcJifllligfc, 4-/7 

V ^ XCLH13-10{C IS^^Ti^ ^ n^'tl^S L /-Co SilSlML. ELISA* (^M^ijl 

4) (Dyj-mzift^xn^'. iA.Pfm(D±M-^mmLfzo > ^" u ^ •> kgm2^ § l^ 

(iASIALO-GMl^ j:.^ 7 LT6,j/g/mli L. 50// 1 ^ o EL I SA^T" b - h 

9 y - ji(D^^ y" u - h iz.mi]Q LMMt Ltzo 29m=^mm r ji y i > (BSA> ^ 
ij > ^ jimM) ^-^^0 L /■cPBS^200 xi l/welTi^to L ^-S-CSB^Ph^ n -y 4- > 
^Lfco •^■^?t4?o4^fl^i,^lto?ff (FBS) ^-^SD L /cPBS-^. lOOf^ C L /c 4- 
/ ^ V ^ X ini-/f ^50xi l/weiri^tJD LiVT — BMkm. L rco ^0. l°^BSA-/3fx »D ® 
?BS-C-^mL tzKjl^ ^ -> y --iz-n^ifit. hlgUiKit ( Biosorce^ AHI0604) 
^50 u \/yie\l-mi]DL2mmM-&-C-1jkmLtzo TMB^^JUd L 155>iS:jte $ ^7t'^. IN 

tz^ ^ Jl(D\iRitf^^m L; rj7Lf*fico±#^5)<i6/Co + / -7 -7 xCLH13-18lfil/f 4^ 
cot/tT ^ T DGMl t h Igx/ (D^Sm^D 5 1 ii. 4- / ^ T -17 xCLHlS-lOim^f 4^(73 !^ 
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GM2 t h I g ,a $± ^ ^ g] 5 2 {C ^ n tl o lEl C ^ 1" J: -9 (c. ^7- > ^" U ^ •> K 

7 ^ ^ O^fli^IX «5 ttl L. (IISg^'J24) «C PEGfC TliSS14^ L . /n 7' 

C © J; 9 L ^> n -i. ^' > r iJ Tf- ■> KGM2^ ^-WiASIALO-GMlC>i:^-r t h JjiC 

CUSS ^'J 85) ^^^i:t h!rL«:^iiLT^^t-€>^^xl^^cD3SiEicJ:§fPill 
( B ) 

73) ti/c;^yi-ef^sS$ n/c ^W23iff>^-^f#^ Mili^a* ^ ^ 6 (-Wi^f^ a . 

/c ^ m ^ * t'c (i ^ 7^ n J -e * a -5 I. ^ (1 li fi Pel © 52 IB ^ o /c o C ® 
SC20ir^^f*l^ L . \mm^^i^i^L. MSI^m o i> T -1^ ^ T 

Tc/KO) ;6<^#iin§ c ^;;?<ft9^#$n§o 

(1) ->> ^';UTc/KOv ^ X CO Pti? 

±IE®5cS£{^ J; ^9 IS^ L /citl89E© V r> X {CO ^.^T. lilT®4li (A 
) ~ (D) (Dm^'^n^'. ±iS. (D^f4^®^^7i/ct- (W23^>t^i^^i±-r\ 
/c ^^I{co^-^T{±^7"^ab-i)^-Wii?^MT•*'5) fSt* ( v > ;Hc/KO) <7:)1^^ 

t h Sm®fJ) ^ C J: o -C {C J; 0 B U >/NBlc;6<^^t- ^ o ^ /-c. JfE "/S 4^ <^ I^l 5^ ^ 

( A)SC20afTJtf*i^1tltCD /-c^b. Sflll*=fc«9i)iIML DNAJC o T (^S£^|J68- (4 

D14S543T * 
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(Tomizuka ^3 . Nature Gene t i cs, 1997. mliS ) T ^ ^ o 

C ti ^(D%^m^Z J; «9 v > ^';UTc/KOfli^-e * t $ n/Co 

-> > ^'";Hc/K0flil*HK83 (5y ^ ^) J: ^9 50 1 ® Jd?^ ^ t^f5? L . I5I1IP;^±C7:) 
/•c<!62x/ lOO. 5M EDTA (pH. 8.0) ^tU^fZo C (D ^'i^^ y ^ Jly M'Om ^ ^ 
-yiz^Lfz'^^ 400xi l(DMM7j<^ Jdx.. 30fi>m{= $ ^> C10%4^B^J^lfll-?t (FC 

S)^^t;2x ?Slt®PBS^j!JD;i^ SEROMATIC-2 (KA2200. ^ rH ^ ^±m) fCTit 
'C^LfCo :t'U<i:±}W^I^ ^ . r^-f^^izm-o tzmiZ]±m.^mm LSlaining Medium 

(SM: ImM EDTA, 5% FCS. 0.05% Ti^iti- h U ^A^^t^PBS) ^tlD^TW-KiS 
>D^ff-^/-Co ±/*^SX «9 l^^-^/c^tc^a lOxz iaS®SM{ccfc^^!gS L . 1^1 
©Fc-block (PharMingen. 01241A. ant i -mouse CD32/CD16) ^1]a^xmm7K± 
^BmL fzo mm'i^iii'ik. $ fCPE^f n/canti-mouse CD45R/B220 (Phar 
Mingen. 01125A) SlC/'FITCH $ n/canti-human I gMCPharmingen, 08074D) 
lul-o^tQ^. $ fClBtPaT^g L 7-Co n/clfflSS^ C ®m> SM{CJ:«9fn 

le® J: 9 {C2IHI-.^-^ L > ^ll6^{C200 xi lC0SM{C!g?g L T5^ri^^EWMIfflSS^fet'- 
>y;^c^:L/•Co 7a-+^'fhy^'J-{cJ;§ ^?|i?(iFACS- vantage (Bee ton Dicki 

nsont±^) Lxn-^tzo ^<^sm^ (12153) {c^fo ^ ^ xtn.wmmxm 

(KO)fll^* (114^AH/AH) {Cfcn^T{iB220ll^4-mSSt-^<i:t?*>B U >^Ni$;&<?¥^£ 
L^<il^*^^ y y JlTc/mmi^ (12143 AH/AH. SC20) fc T {iB220. bh^ 

t^t>. y > ^■■;^Tc/K0^@^*{c*J^.^T{iSC20iT/tO2S^A^c=fc OBU >/Nt1c©^M;:?< 

V > r ;Hc/K0-7 x8fif*. HK7 (18®^) . HK38(13ii^) > HK45(13il 
^) ^ HK47 (13il^) ^ HK50 (13il^) > HK61 (13il^) ^ HK78 (17il^) , HK 
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83(17il^) J:^M*lfllL, M-m^ ^ h u m-Mf^. t h r il'/i^ ^ (^Stef^'J 14) t 

taf* a: il^SfCo l>r^T- D * a l^ (ii?^M-e* -5 (t h m^itm ^ s t 
l^) 4(if* ( •> > /;UTc/KO<b IHIMCD^T'^) «9 . 13~ 18il ^ T ^> -5 ) J;^9l^^#L 
fclto -/i C o I, ^ T -7 ^ X ,u II «- ( 1^ Sfe 75 ) {c ^ L :^ T . "7 ^ x r il ^ ii^ T 
^-tyj-i^i^^'O^kiiiLtZo -7 X r II iii (i (IIM(?ijl4) «c l^ EL I SA^iT-^^^ 
L/co PBS-ef&f^v L fcJn:-7 ^ X^ig^-D 7- U > r iltrCf* (v'^*^^ 14280) ^96 
/tv^i^a^'f^-T'U-hfcn-T^^ y y L. 4^3^iSlfliyS (FBS) /cPB 

U > r iltaf* (Caltag> M30107) ^1]UA.X^ > ^ b Ltz^ -f V - V ^'dt 

L ^ •> y--tr-SMi LTTMBZ 5 h . ML-1120T) (D^Jn 

C J: i*^?gtt^450nm(DPi^7fe^T=l¥ffi L. ISM ^ ti^^c-iiSK^® r II^J^o^ 
^ X -f A y ^" n 7" U > IgG (Pharmingen^ 03171D) ^FBS^;^50 L fcPBST'^Pi 
6^ «c f&f< L /-c ® i ibK L mrff 4^ 0 -7 ^ X ^- □ 7' U > -ai^ ^ * /-^ o ^ 0 $S 

(I2I54) {c^fo llI43{C{d;§Ig{co^.^TalJ^^iIcD2^I±^^i^>7?: Lfco 
Tc/KOfii*(Z) h h ^§12}z.i4j-^^{iij!cf*fiil^a^7^nfli(4i:(7) V 7 X il ±§i -^i S 
^±[n]o/Co V > ^'";^Tc/K0<1^2^{col^r fcmllEifHlIf i-v 7 X xiil. v7Xr 
il-^-^^/fJ^ L /-cIS^^ ±X<D ■> > ^■■;UTc/KOjil*{^fei.>T V 7 x ilii^tiJ $ 
nf g/mlJilT) . V 7 X r mmm(^^i^m.<.-i. t h r II«J^coi/10fl^-C^) 

h Sil^^t;i #^ i^^nz-co 

miiSco •> > i^';UTc/KO^ 7x7<li*:<D9*>4fi{*coini*-y->>^>'U{coi^-c 
Jg^iJ29) i I5lit(cif[i7f cjn t h r il-f- -7" ^ ^ Xi:gig^ELISA/i {c J; «9 iij^ L /Co ^ 
(1155) IZTTs^o ±X<D iy y y jnc/KomWiz^^^ximcDhr ^ 

V X ^ tb $ n /-c o 

2<it*CD i/ > ^~';UTc/K0<if*HK45 (5^ ^ ^) . HK108 ( 3. 5 ^ ^ ) ^co^,^ 
T. PBStcO. 25ing/inl(D-^Sir/^)l?Lfc t hlfllyf T^UT- ^ > (HSA. v^v. A3 
782) 0. 5in 1 ^ 0. Sm 1 CO T v i > h (T i terMaxGo I d, Cytex corporation, G- 
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V ^ X J: i9 fulfil L . mm'p(D-^\{s\- h h 7 miKitm^ (mmm2i) tmrni^^ 

ELISA-^{C J: i9 Pi^ L /Co HSAT? feJlS L •> > ^Hc/KO X (D II (7) 
'(tl5B g Jfil^t{-fcH>Tt5i:HSA- 1 h r Slfct f* ffi ® W^t ±# $ n o -t^lt^ 

ti -I) c i ^ ti /c o 

(2) ^■■7";Hcvt7 xcD)|?fjT 

L fcftl89Eco X CO ^.^T> Ji(T04fl (A) ~ (D) co IfP ^ ft u . 

/d:D14S543T-*> -So 

(B) W23iTK-f*J#^l^« cfc <9 Hi^ L /^DNA{Co^,^T (^5£^|J68- 
/i:D2S1331 (Tomizuka . Nature Genet ics. 1997, fuSS) ^ 6 o 

(D) t h /c ii^ll5ilS<D/ca6. 3~6il^co^<ii*=j; ^9 ^Ifil L (ll3g^iJ20) fc 

^ L /c;^/iT-ELISA(!?^/T^ff rco 

(3) ^" 7'";UTc/K0v ^ X 

20fli{*:cD ^■■7';UTc v-^ XODNAfco i.>T (l|J£f?ij49) R 0^' (HM^iJ 58) i fij^tt 

^tltZo 

2mt^CD V y 'y T^RKdo (9il^) . HK190(6M^) J; 0 (.mjtef^ij 
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85- ( 1 ) ) i [5] /a ^ /£ 1? ii 1^ L /-c ^ 1^ Ifll W IB o I ^ T V p - ^ h y h U - 

3mit<D ^' y JlTc/KQ-r O XMn (17il^) . HKD 4 (6il^) s HKD5 ( 6 il 

h r ii Id /f* a ^<^¥±^ fit fi^n^^'n 360mg/U 201mg/ IT ab o fco t h il« 
m.. t h r (12154) {Ctjk L > r^Hc/KOT x (D h t i^mW' 

-c-^^tzo ^ iic. c n 3fii*(c:/jn^. hki90 (4il^) . HK192 (4il^) 

PBSX'^^ L tztn.-7 x^m^'o <)> A min.W (Caltag. M33600) ^96:^v-r 

^ n ^ ^ ^ - ^ U - h (C 3 - ^ ^ > ^- L . 4^B^i^Ifll-/ff (FBS) ^m^tz?BSXm 

iltiti* ( Caltag. M3360T) ^UU^X4 > + ^^- h LfCo 7" U - h^-<^-^L. 

■> r^'--tf'SKi LTTMBZ (i^:^^- ^ 5 ^ h . ML-1120T) cD^JOf' =t «9 

mm-{^i^^i50nm(DVR^mxwm L . mm^ntzmm^^o^ xm^i^-oigG (-> 

ii/ /c ilab a t h r il//c it) ^ u -y Kin:{*55-^ ( t h il/v -y x 

A II*) § iv^ « t b r m/-^ ^ X A ig) J: i9 fcftfifc^H LXi^^ Z. t f)<^$ tifzo 
^•■7;UTc/K0-7 XHKD5 (6il^) J;^fPiJlaLs ( ^J£i?iJ 85- (1) ) i|5]li{cifii 

Hlmg/U t h r 2SI : 61ing/U t h r 311 : llSmg/l . t h r 4il : 8. 3ing/l 

-c «9 s 4fi± r t V 7 Sk-^y' "7 x-b<^k\i!i^tifZo 

2f@f*<D ^'TybTc/KOv^ XHK77 ( 20il^) . HKD5 ClOil^) {Col>r. PBS 
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iz0.25m/m\(Dmf^r-mmLfzh hltR-mTJly-i > (HSA, ■> v . A3782) 0. 
Sml ^0. 5inl<Z) T V J. ^< > h (Ti terMaxGo Id, Cytex corporation, G-1) i 
^ L^coO. linl^jKTfe5KLfCo feSOSS. 8BS. ISB E (D C tl i <D X 

J: K>umL. mm^<^tn.ws.\- t. \> 7 mm.itm'^ cmmm2i) tmmi^. ttcm. 
HSA- t h icm^i^m^ (nmm23) tw\mizEiiskmizj::^mMLtzo 

(11156) . (1157) iC.TiTo HSA-efeg L /-c^-y^Hc/KOv^ XCDp5fli{*cD 
feS^ 1 5 B glfll-/f {C^H^T^A:HSA- t h r iItn:ft:iSS O'inlHSA- t h /c ilJjti* 

^ ) $ n ^ C i ;:)<^ $ n T'c o 
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( 4 ) ^' y T c / KO -7 X ( A 1 1^ it ) (D m ^fr 

^ y' Tc/KO ^ 7> immm 85-(3)) {I jo V ^ T >^ 7> A IM 3S ^5 ? (i fi|g ^ 

U , ^ CD ?M {i I g II <^ CD 40S;S Jt T' * o „ J: U ?ij ^ S*] ^ t h /c il CD 
^mcD/^c-y^diiM^i-S^-^j^AlISG-^t^^Stt-fti-SCh^^'MSn^), 

7. i)^^&-t Z. t i}^^ h tiX ^^-^ ^ iJu h . J. Immunol., 1 36 : 2684, 1 986 ) , 

zcDv'^7.5fti^cDii{E?s?i/fcD^^. igAi T^nmmizigmmi^^^ 

^ ^ Z t IM S X' $) ^ Z t i}^ to i)^ -:> iJu h . lu IS ) , H ^ ^: M ^ ^ 

7^ iiikT ^ 1 ^M^^:i:fa■r)I^ll?tcj3(;^^v^r{iJIllm'^■±AlI!gJgcD 8#j 

iik ± ^ ^ ib ^ X I m 0 it 2. 2. A 3 01 (5 /V i:' It ta $ n ^ v^ (Ju ib , Bu 

la ) . i" ^ ^ , A 1 ^ ^ {I *5 l^ T {i >^7 ;^ I g A M CD £ ^ fiSc ^ T- ^ -5 A 1 il 
^ S -fb $ ti T v^ § h % ^ b ti -5 , 

Al^^i*:'?: ( ^5fe^!| 85-(3) ) C K $ tl ^ ^ ;l/ Tc/KO V i: 3? iB L . 

;u Tc/KO ( A. 1 ) ^ # S :: i: jb^'T' # s „ ^ |g v 7. {r -c {±. ifirf 

1 II CD ^ m ^> L > ^ CO f-t ;b fj t: h /c II cD ^ ^ 7b^" ±i jjp 1" -6 i: # A 4a 

s , A 1 ^mitit ICR ^ ^ X ^ — ji X V - ■ ^ > ^ I) m X ) (D mm 
=ku(jub. Wi ii) um n /z :B m -C"^ m L fz , -^m.-^ n/z x i ^mi^ ^ 1^ 

y Tc/KO V 7. Tc/KO( A 1 ^^f*)?:t#/c, f# tl /c ^ ^ 

;L' Tc/KO( a 1 ^ M ) t>' n > h n - ;l/ h L T ^' ^ Jl' Tc/KO( A 1 M f* ^ ^ □ 
S {i ^ ^ M ) {j- ^. jfiL » tfi t h /c II il S. V A II ?M ^ ?1 ^ L 

/c (^is^j 85-(3)), m^f^^^ 1 1 iz ^-r ^mi^iz :3s ^^-c ±mmm&izM 

h /clIi^JtcDW^^^r^aD/c, <Xiz±m 2^icDv'>x^M(Iol.^-c^ 

5 filf^o o-^cD ViSM% »tB L ^' y ;P Tc/KO (A 1 ^mit):^^ 9VL 

y y ;u Tc/KO( A 1 ^Mf^'N n * § v^ {ig^^S )7i)^' 63%-e$) o ^ /c. 

M 5f@f$:0±ig|iMJtcD¥i^(i^-/;l' Tc/KO (A 1 ^ ^ ) 7b^' 558 mg/1. ^ 

Tc/KO ( A 1 ^ m it ^ 7- U $) itm' ^ m) f)^ 525 mg/ 1 T' U W ,& M (i 
lit) <b ^ o /i o 

Z n b CD M ift fi ^ 7" ;l/ Tc/KO ( A 1 ^ ^ f* ) {I V^ -C V X A II CD !;6 m U ^ 
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)\' -h^ n 'J^ L . n ^ M o i: o t h K S^CD mm:^^ U ^ Jl mim L fz Z t ^t: ^ 

± ^j: \^ h iKi^ ^ (D 9)j m &3 m m. ^ ^ m -t ^ z. t ^ ^ n fz , 

(Mh'&mse) ^' y ;nc/KO^ ^ 7.f>^ h cDHSA!f#^ \L h ^ -f y U K - V 

(^SS^!J85) is V^ -C HSA$^5g {- i U M ffi CD ± # ^ $ /c ^ ^ ;Hc/KO 
V 7. ill HKD5 J: U fei HSA H h fit M ^ /^ -r y U K - v f# L /c, [h] ^ S 
m 30 B @ (I « ^ 5g 4 tT V ^ . ^ CD 3 H m {I ( ^ 24) {I IS U j£ T' /^ 
yij K-V'&f^ilL/c, G418»14=in^-CD:^n/c^ 3300'>--n;l/(7)±?f$: 
ELISA ( ^ffi^J 14. 61) Cr ct U ^ W L , ^ CD ^ ^ . 1 1 ai ;U yf)^: HSA!|f ^ 6*J \L V 
II 1^ . 39 X HSAif^ ^ 6^ n h r ^ ft -e $) o , M HSA h h Y il ^ ft CD 
39 X ;KD e> . 1 4 X ;L/ h /c II ^ ft -e U . f& CD ai ;Ki V 7. A II I® 
ft -e * ^ /c, * . M :& CD I II {I o ^,^ -C in Bt {r 1^ ft CD 31 o /c, d 

nbcD^igmfi, HSAitf^ag^c^rfet hJaf* (YllllS.t>'/cSll7()^b^-5) 
^ 1- S /^ y U K - V 7i^' ^ y ;Hc/KO V ^ X J: U t# $ n :: ^ .7^ L T i,^ -5 , 
■^h^'^. (^5S^!j61-(4)) iI^^V^4McDl:lhYlI-!t:^^'^X^^ttl1-'5ELISA 
^ Hf ^ ff o /c S m , 7 ai ;l/ ;!>i Y 1 ^ ft , 2 31 ;i/ Y 21^ ft . 5 x ;U /i^ y 4 1^ ft 
T'*SCh;i)^'^$tl/c. 'f-^^W^3^'n — >(DIgG/A:/N-i'"/U h' — 
IK {- ck 'J -t^- y :^ n - ^ > L , ^ CD ± r» ^: H ?n ft ^ ^ ffi L /c, B I Aco r e (Z 

§ ^ ® y ^ ^ > D,i ffi I. ^ /c M ?a S iSc CD ii ^ i t/ ® at ^ y :7 h 

=fc S Mm (i 1. IxlO'"?!)^ e 6. SxlO'" M-'-e$)o;^c, "t ^ 4o HKD5 =t U f# b tl fit 
HSAt: h IgG/ /c fitf* (iHSAC^t L T 1« v^^^Oft it o z i: $ tv/c, 

(IIJS0!I87) ;^ -t >y h ^ — pioxPHyg, p I oxPbs r CD ft M 
Ji^T (^56^0 87) ~ (HiS^'J 103) (;fcv^-c. t: h fitf* A, igll , /c^mM 
{K^^^X^-%^n-^>^'L/ct: hAX^fef^A -HAC, /c -HAC (D fl^ M 
o I, ^ T M •S , ^ f> (i . 11^ H ^ tl /c ^ HAC cD V fig f;^ /s CD # A , HAC 
^ * n b: h M I* jit {5 ^ CD V X flAH/fc (z fcN-t S 5fe m . HAC (D ^ p< ^ V -T- 
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m ^ B M I,' ^'^ ^ . Z Z. >,zm^ ^ HAC#AV'>;^,fl5Mi/^T-A 
CD ffiJtBS 4 m 58, m 59 {C m ^ L /c o 

t: b ^ ± C C r e ffl M A p 3^ E?> 1^ Se -C 1 oxP BB A "t 6 /c <fc 

<D;^-t>y b'^^^ -ploxPHyg, ploxPbsr ^ T (D ^ o L X U L tz , * /c, 
lu ai U /c ck ^ C . ttg # 31 U CD $E t> /c ^ffl IS 4: S^' 5^ ^' y -t ]y ^ -> 3 > ^• 

t -5 cfc 9 , tu # © ;^ -tr -y b i7 ^ - fi (i PGK y n ^ - ^ ft # {i (i :: tD 

PGK y u ^ — ^ J: ^ X ^ n ^ ^ GFPitis^/ij^'^snsct^jrmiSL 

/to * "T", ploxPHyg (D^'^M^'OV^-CM'^S, ■7'5'7v^ K pBluescript II SK(-) 

( ^ # ) ©I ^ ^ EcoRv ( ^ - u > tf - ) xmmL . ymitmm c i ap 
{ ^ ^ fhm m jv t! V V y mitmm . ^ m jt ) « x . 5o°c -e 30 

^mL . m m ^ V y mit L fz , , v ;^ ^ K pBS302 ( ¥ ^ =1 ) 

h m^'RMM Spel t Hi ndll I( ^ — U y tj' — ) X ^J} 0 Hi L T DNA Blunt ing ki t 
( ) T'^jt^ffi-fb L DNA »f >t . DNA L i gat i on ki t ( ^ M ) 5: ffl 

V> T V -r - 3 V L . n V li X > b -fe DH5 ( ^ # M ) 'fe ff^ S fS L { y 

^ 7. 5 b PBS302HS), ^mM^<t. =7 f - iy 3 y^xfmm.m^\i^. 
\ I { ^ - V y ti' -- ) X ^ m . u V y m it L . -/ 9 7. ^ b pckputo (whitehead 

INSTITUTE, Dr. Peter W. Lai rd ^> b ^ # ) /i^ b $!l PI ^ ^ Sa 1 I h Xho I ( ^ — 
V y iJ-) -e iiD 'J iii L /c PGK y n ^ - ^ ^ >t ^ n - ^ > ^' L . ^ ^ 7. 5 b 
PBSPGK302HS 4 t# /t „ ^ CD 7" ^ X 5 b ^ $|J PI P ^ EcoRI i: Notl i ^ - V y 
- ) -C-t:OK L , W-mitm U >^<bm, NotI U > ;^ - ^ y -< Y - ^y 

3 > L /c ( y V 7. ^ b PBSPGK302HSN), - If . ^ 7. ^ V tl-lZZ (Mt^ iz^ 

mmik-mm.^ ') '»^) ^mmmm Bamn i v y if-) xwm 

f €> h C: J; o T /^ ^' □ V > B B ft a ? ;^ -t -y b ^ tji g tB L , 3^ ira 

^jf'fb L /c, :/ ^ 7. ^ b PBSPGK302HSN ^UWimm Sal I - U > - ) 
XWm W-mMi^'ik. 1- n T 1- > B if it e ^ ;^ -tr >y b ^ n - ^ > 
^' \^ fz ( y 5 X ^ b ploxPHyg), 

i'^fl.ploxPbsrcDf^Mf^-^i'^TjiE^'S, ^T^^/Jil. ^ "7 7. ^ b pBluescript 
II SK ( - ) ( m # I* ) © S ac I as 15 ± la ® cfc ^ L -C S f i I 'J > ^7 - *: # A L 
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/c „ S f i 1 U > - !i , i^AT CD m (D7t ^) n- DN A 4 ^ i^c L . 5 ' 5^ JSS 4 U > j5S ft 
U ( ^ J53c (i ^' ^ 1- ^ - S It ) o 
( Sf i I U > ;^ - ) 
5'-GGCCGC [A/T]GCGGCC-3' ( SB ?ij § ^ 7 5 ) 

z.(Dzf ^ 7. ^ V ^mumm BamH i ( ^ - u > - ) -e tH »f , U > ii L , 

•7° V ^ ^ K PBS302 ( :3r' y n ) <b fgJ IS ^ ^ BamH I ( ^ - U > - ) T' t:D U iiS 
U DNA mi^^^U — =.y-:/\^tz ( pBSSfK302B ) , y° =7 7. 5. Y pGREEN 
LANTERN- 1 ( 7' n ) (7) C I a I SP {4 (I ± E © J; 9 (' Spe I U > ;^ - ( ^ 7@ jt ) =1: 
# A L , S<J PR P ^ Spe I ( ^ - U > - ) "C- t:n U il L /c GFP 31 {5 ? :^ t 'y h ^ 
>t$:. Spel -C'tJI^tt, flJJ U > L /c r V 7. ^ K pBSSfK302B C ^ n - ^ > 
r?' L ( pBSSfK302BGFP), ^ CO 7' V X 5 K *: fij PI ^ ^ Xbal ( — U > — ) 
-C-tjl^ • ^jt^JSm. ;^ ^ H#i-134 Effl{|£-^SJ; 
U ^ -^^ ) /i^ b PI ^ ^ BamH I ( ^ - U y - ) 93 U til L ^ ^ * L /c DNA 
gf>T- (y97.h-9-'ri^'> Siif'|43t{5^;^-tr>yh) ^^u~=.i^^L/z 
( ploxPbsr), :/7 -t 'y h ^ :7 — ploxPHyg, ploxPbsr cD^#3g$:l2I6 OJCf^L 

(^SS#J88) ^ - y X > ^''^ ^ -pHCF21oxPHyg(F), (R)(D{^M 
t: h 2 2S^fe#:±CD HCF2af5^@g( Ig^^^cDM-tr > h n p< T fJl ) loxP 
IB^iJ *: ?f A -t 6 /c <to CD ^ - y X ^ > ^ ^ ^ - pHCF2 1 oxPHyg ( F) , (R) ^ IH^T 
(D ^ O {I LX i^^mL fz. HCF2 a ? CD $5 ¥ :& |p] -t: > h n ;^ 7 ^ □ ^ T . 
7^n^T^-tr>bn;<T3&^3i^':^BJcD/b(fe. (F), (R) <D 2 :^ \ai(D ^ - Y y- ^ y 
^' ^ -7 ~ -kWmi^ tz. fc h HCF2}t{5?^cD-;ryA^^^J^;TcDy^ 

-r V - ffi V^ T PGR ck <; ii ifii L /c, 

HCF2-F2K; 5'-TCGAGGTACCGTGAGAACAAGACAGAGAATGAGGGAGG-3' ( SS ^iJ iH ^ 7 6) 
HCF2-R2K; 5'-TCGAGGTACCTAATGCAGAGGCTCTTTGGTGTACTTGG-3' ( SS # 7 7) 
PGR (i . +h — T ;i/ +h ^ ^ — h L T Perkin-Elraer tti^ CD Gene Amp 9600 ^ , Taq 
4^° U ;^ ^ - if' LA Taq( ^ M it ) ^ ffl V ^ , /n «y :7 7 - ^ dNTP( dATP, dCTP, dGTP, 
dTTP ) (i {^J- (D t (D m m fk {'^ f;e o T ffl 1. ^ , a . -y- -r ^ >'U ^ fl^ (i 94°C 
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1 (D m ^ fi. 'i^ , 98r 1 0 # . 68°C 1 5 ^> 3 5 -y- -f ^ ;l/ -ff , PGR ^ y' 
n ^ ^-s — 7. K ( ^' 7' n ) Mffl L /c m . CHROMA SPIN-TE400 ( ^ n - > 5^ -y ^ ) 

-cYjimmLfz. (D'i^ , pimmm Kpni i^-vytf-) ^-mmL chroma 

SPIN-TEIOOO ( ^ □ - > 5^ -y ^ ) -e y ^Ujliii L , Z. (D ?CR m }i y' ^ 7. S. K 
pBluescr i pt 1 I CD Kpnl (I i:/ P — > i^- U /c ( pHCF2)„ (Z . ;^ -ir >y h 

i$? -ploxPHyg ib $[|^^^ Kpni t Not I ( ^ - U > - ) loxP ^ ^ t> 
DNA if >T- tJJ U tB L¥-?&*JS{bm. v 7. 5 K pHCF2 CD SnaBI gp {' ^ D - 
- > ^' U /t „ lox? m^^i (D :^ ^ ^ U - - y ^- 1^ fz HCF2 it ^5 ? »f >t <!i |B] ^ 
CDfeCD?:(F). j£ (7) ® (R) i: U /c [pHCF2IoxPHyg(F) , (R), 1116 1. 6 

2 ]. 

( ^SSi^iJ 89) ^ — y T- -f > ^"'^ ^ — pRNR2 1oxPbsr CD 

h 1 4 § ^ ± CD RNR2 ^ M C: 1 oxP MB ^ij Jf A 1" -5 /c <fe CD ^ - >r 
>i:7'/><i^^ - pRNRZIoxPbsr ?:J'>^TcDj;o{::LT{^l^L/c« ST, 
RNR2 it^E?M^Dy'yAM^=fei^^TcDy^-rv-^^^,^-C PCRJrJ: Uti*iU/c. 
RNR2-F10E; 5'-TCGAGAATTCAGTAGCTGGCACTATCTTTTTGGCCATC-3' ( IS ^ij § ^ 7 8 ) 
RNR2-R10E: 5'-TCGAGAATTCGGAGAAAGAACAC ACAAGGACTCGGTC-3' ( 12 ^'J # ^ 7 9) 
PGR (i, -y- — ^ — h L/t Perkin-ElmerttSicD GeneAmp9600 ^ , Taq 

7i< V ^ V - -If (i LA Taq( -s-mm.) i , y y 7— ^ dNTPCdATP, dCTP. dGTP. 
dTTP) ii?3s{t(D t, CD 4 Jias^f4^(it^^ o Tffl v^/c, , +^ f ^ ;u ^ 94°C 

l^<D^,'^ttm. 98°C10#, 68°C 15 ^ 35 ^ o /c, PCRj^ifel'&y 

Ox^ — 7> K(dr'yn) tzWi, CHROMA SPIN-TE400 ( ^7 □ - > ^ >y ) 

Y ji wr^ L fz . "to^m.mmmm ecori -c-tofru chroma 

SPIN-TEIOOO ( ^ □ - > X >y ^ ) T:- y it ii L „ - ^ , ^ ^ 7. ^ K 
pBluescript I I CD Kpni gp ^: Pg ^ ^ Kpni ( ^ - U ^ - ) T' ^0 if , ¥ ?t 

{k • -t;i/7^-i'y-i'3>-r'S>ii:{::=tU:^ffeL. h Noti gpfi:(- Srfi 

U > ;^ - W A U y ^ 7. 5 \^ ^ ^ ^ - [pBS(K)Sr] # M L /c . il'.j , Srf I U 
> — (I (i JiA T CD ifi J^iJ CD 7i- U □ D N A ^: il ^ ;^c, 
Srf! y 5'-GCCCGGGC-3' ( l52 J''iJ ?& ^ 8 0) 



174 



wo 00/1 0383 PCT/JP99/0451 8 

y ^ 7. 5. H[pBS(K)Sr](»EcoRI ?3 H ± M RNR2 3If5?PCRBr>T-'& i^ n — =. 
y ^' -r ^ z. t 12' y' ^ 7. ^ K pRNR2 ^ i^^m: b fz . - . ;^-ir>yh^^^- 
ploxPbsr CD Sf i I gpfif Kpnl V y - ( ^ ?® it ) ^ A U . ffill PS^^ Kpnl 
( ^ - U > - ) T? 1 oxP Be ?ij ^ ^ DNA »f )t ^ tH U tB U , ^ ^ 7> 5 H pRNR2 
CD Kpnl i?>i^iz ^ u - -y y fc. RNR2ite?(i7^P^7^-b>hn^T;5- 
[R]{lK¥$nS ( R. G. Worton , SCIENCE. 239:64-68. 1988) Ztf}<m^-^ 
n-CV^-5tDT?. i^n-zi>i/L/c RNR2 m B ^ ?CR m ^ (D :G {^i t 1 ox? 12 ^ij (D 

( pRNR21oxPbsr. m 6 3 ), 

(^Jg^iJSO) i5i — Y r- -f y ^' ^ ^ — pYHZ loxPHyg (Di^m 
\^ h 2§§fefe{*±cD COSYHZ304 (:>'-^:n>7.1t^(i«^Cttil^^E^gP 
yt^^ltctUA^) y^AMi^ ( IgK<^J^ (D ^30 kb -Ir > h O ^ 7 fJJ C {i g ) 
{:: loxP ^ W X-t ^ tz It) (D -51 — Y ^ y ^ ^ — pYHZ l oxPHyg ^ iikT (O 
=1; o U -C {^M U /c „ ST. t: h cosYHZ304 y y A iJJL T cO y ^ ^ - 

ffi V^T PGR J; fj U /c. 

YHZ-F2B; 5'-TCGAGGATCCGATAGAGAGATTGTCTTAAATGGGTGGG-3' ( SB ^ij # 8 1) 
YHZ-R2B: 5'-TCGAGGATCCAACAGCTGGAACTCATAAAAGCATAGC-3' ( BE # 8 2) 
PGR i^- — V ;H^- -< ^ V — U T Perkin-Elmer (D GeneAmp9600 «: . Taq 
U ^ ^ — -Ir" (i LA Taq( S?ljg)^ffi'/^,^-^>y :7 r— ^ dNTP( dATP, dCTP, dGTP, 

dTTP) (i^^tDt.® =&^i^^^^t^{;^^o^:ffiu^/c. z^i^, -y- f ^ (i 94°C 

1 ^(D^^ttft , 98°C 10 68°C 15 35 if-r o fz. PGR M ifel ^ 

n 7^ - 7. K ( df" ^ 3 ) MS U ft , CHROMA SPIN-TE400 ( ^ n - > 5^ «y ^7 ) 
t:- y ;U J!i j§ U /i , ^ CD fl: . fij PI ^ ^ BamHI ( ^ - U > - ) T'tQifU CHROMA 
SPIN-TEIOOO (^0->x>yiJ^)-C''>-'>'l^itjgU/c, y^7.5K 
pBluescriptI I (D Not I SP fS ^: $0 PS ^ No 1 1 - U y ii — ) T' W , ¥ ?t 
-ft • -Ir ;U :7 ^ ^ y- H > T S C (r J: U ^ ^fe L . $ t> (; Sad I SPfi Srf I 
U > - # A L y ^ ^ K ^ ^ ^ - CpBS (N) Sr j fl^ M b „ ^ ^ 7. ? H 
CpBS(N)Sr3cD BamHI g|S {I ± 3[i CD cosYHZ304 7 A IJUijiJ PGR Crrit ^: ^ D - ^ 
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y ^' -r ?> ^ t X' :/ ^ 7. ^ K p YHz wmL /z. z. (D^ ^ 7. z. Y ^'uwkmm 

T th 1 1 1 1 ( S ?g it ) -C ^ rr • ¥ jt m . No 1 1 y > ;^ - ( a S ]t ) # a L ( pYHZN) . 

;^-ir>yh^^?'^ — ploxPHyg Kpn I gp {i Not I U > — ( S fl 31 ) 
fip A U , $[I PI ^ ^ No 1 1 ( ^ — U > - ) -C 1 oxP SB ^ij 5: ^ t DNA rr it ^ fcj] U 
tb U . y ^ 7> ^ K pYHZN (D Not I gp {i (I ^ □ - ^ > L /c. cosYHZ304 CD - 

T- ( If ^ « f& « H ^ ^ IS ^ gP r» 7K ^ J: »J A ^ ) . ^ □ - ^ > y U 

COSYHZ304 y y A P C R »f in ^8" [r] h 1 oxP MB ?ij CD ^ fp] i: 7i^" fn] ^ CD ^ - 

-r- > i:7'^ ^ - i: U -C ^ /c ( pYHZ 1 oxPHyg, EI 6 4), 

( 9 1) :;^-ir^yh^i:7^ — pTELPuro cd f^M 

\^ b9^fe{*±(:it b5"n^7ifiJiJ&JfATS/c<!^cD^-b-y \^ ^ ^ ^ - 
pTELPuro 4 i^A T (D <t o U T M L /c „ b x n 7 IB J'J . 

J.J.Harrington h (Nature Gnet. , 15, 345-355, 1997) \Z ^j: h -o X PCR {I 
ct 0 L. y V ^ 5 K pBluescript II SK(-) {MW^) CD EcoRV gp {4 {I 

a — — > ^' L Tc ( pTEL), iC y ^ 7, 5 K pGKPuro ( WHITEHEAD INSTITUTE, Dr. 
Peter W. La i r d ) CD EcoRI gp {4 >!: No 1 1 gp «I ^ ^ , $)J ISP ^ Not I 

( ^ - U V - ) -C- to ij {±1 L DNA if it ( ^ - n -7 > St 14 « {5 ^ ;^ -ir 
•y h ) y V 7« ^ K pTEL CD No 1 1 gp □ - - > L ( pTELPuro. H 6 

5 ), 

(lllilEl5>J9 2) ii—Y^^y^^^^ -pTELPuroCD8A(F), (R)(Df^M 

b h 2 #^fe{*±CD CD8A Se^^ (IgK<gSj^cD|i5" □ ^ 7{PJJ {- fig) t 
hxP^ 7Se?iJ4^Al"-5/c<!?)CD:5? — -y'xf >^''^:^^ — 
pTELPuroCD8A(F), (R)4 JJATCO ck O LTfF^ L /co CD8A jE ^ CD ^ ^f: ^ [S] 
hnp<7^T-n;><7*^,xn^7^-b> hP^7*^*^'^BgcD/c<fe. (F). 
(R) CD 2 ^ (D ^ - ^' ^ 1- > ^" ^ ^ ^ - ^ M L /c „ ^ -r\ t h CD8A j1 ? 

CD ^' y A irUic T to y ^ -r V - ffi V ^ T PGR (1 J; U ifS L . 
CD8A-F; 5'-TCGAGGATCCCTTTAGTGAAGGCAAAGGAAGGGACACTC-3' ( SQ 3''iJ # ^- 8 3) 
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CD8A-R; 5'-TCGAGGATCCTGTAAAGGGGTAGCCTGTCCTCTTTCATG-3' i&^V^^S 4) 
PGR it. -y- — ^ "7 — t UT Perkin-ElmerM:MCO GeneAinp9600 . Taq 
/i< U ;^ ^ — -t'fi LA Taq(:£?®3t ) & il v ^ . -y -7 7 — ^ dNTP(dATP, dCTP. dOTP. 
dTTP) ltmit(Dt(D^i:m^^^i^i'Vt^Xm^^fz. iSim. V- -< ^ J]^^i^lt 

I ^ (D mm^t& , 98°c 1 0 # , 65°c 1 0 ^> ^ 35 -f ^ ;i/ ^f o . pcR ^ y' 

n X ^-^ — 7> K ( y 3 ) MJi U 7t ft . CHROMA SPIN-TE400 ( ^ □ - > 5^ >y ) 
T' y L /c„ ^(D'i0:,mmmM BamHI ( ^ - U > - ) T' t:0 if L CHROMA 

spiN-TEiooo ( 1^ a — y 7- y 1^ ) Y L f-z , z (D p CR m }i y' ^ 7. ^ H 

pTELPuro (D BamHI SP iC ^ n - ^ > ^' U /c . ^ O - ^ > ^- $ n /c CD8A Y J 

[pTELPuroCD8A(F). (R), H 6 6 , 6 7 ]„ 

(HJfefy 93) — "7 h U DT-40 Iffliacf^-ecD loxPHyg ;^-lr^y h«ll h 2 2|i^^fe 

LIF itfe^^c-T^n^T hv>^-i^3 >L/ctl h 2 2#^fe{*»fjt^^ 
^-t ^ - y h U DT-40 fflSa (US , Nucleic Acid Research, 26:3447-3448, 
1998 ) {I ± la ( H M « 88 ) -e ^ L T'c i5? - y X 1- > ^ ^ i5? - 
pHCF21oxPHyg(F), ( R) ^ h -7 > 7. :7 x ^/ 3 > L , HCF2 it ^5 ^ M 1 oxPHyg 

- V h U DT-40 Iffl (?D ±S « Si 1 ox m ( ^' 3 . i^A T FBS T:- la 1" ) > 

y h U ( y =1 ), lO-tM 2-^ ;i/ ;^ 7" h i i$? y - ;i/ ( ^''-7 ) ^ i^ip 

L RPMI 1640 tgSI ( dji y n ) ^X'^-^ fz. m 10' M (D m M ^ M m iU RPMI 1640 

m^X'-mr^-i^ L , o.s mi cd^^jo rpmii64o tstfeji!^?^ u . mmmm^oii 

- V y -) X 'Jtk it L f-z ^ - Y 5" y Y ^ ^ ^ - pHCF21oxPHyg(F). 
(R) 25-30 |Jg An A , n: U ^17 h D u — 3 > ffl (D ^ ^ ^ >y h ( /-^ ;t ^ >y 
K ) (I ^ L . ^ ^ -e 1 0 tJi- §f a L , ^ 3. ^ -y Y ^V-y J'OV^- ( / W * 
^ >y K ) (I -(r >y h L . 550 V, 25 pF © ^ T- Ig IE Ep ip L ;^c, ^ ?Si T- l 0 ^ 
i5f m . 24 Il# f^lj m a L /i „ 24 [U? [It] m , /^ -r ^" P V ^ > B ( 1 mg/m 1 ) ^ 
t ItiHC $e ^- L , 96 '/v a 7" U - h 5 IJt {1 ^ -a L T *^ 2 jS |/5J CD )1 if? H fir 
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o/c, /-^ 1:7' n ^ -> y B m fjk ^ U — y -fy^ Puregene DNA Isolation Kit 
( Centra System a ) 5: ffl V ^ "C ^" ^ A DNA =fe ^6 L , Yy'AMA^uMmm 
^ Hpal t Xhol i^-Vytf-) -cmmL , 0 . S%7 U - 7. Y Jl ^ X' m^'^ 
m L . — hWizAU— T.y-fJli^ — ( DuPont a ) ^ 7 Jl :^ V y U -y ^ -i y ^ 
L fz , Z (D y Jl 1^ — {ZM L X HC F2 y □ - y ^: ^ u^ T if if" > 1- y U -if 

- 3 > fT . m m mi^ ^ (D m ^ ^ 'if tz . hcfz y n - y © m (i j-x t 

^ u T ^ V A y ^ -r 5 y y iz ?> mm ma y' a - y ^ m l tz i 7 

-y ^ . mH(D y' a h 3 — ;kc life o ) , 
HCF2-F4; 5'-CACATGACAAGAGCTCAGCG-3' ( SH ^ij H ^ 8 5) 
HCF2-R4; 5'-TCTGACTTCCTCATGAGAGCC-3' 05 8 6 ) 

PGR (i. -y- — -7;i/-th'i' y ^ — i: UT Perkin-ElmerttS^tO GeneAmp960 0 4 > Taq 
4< U ^ ^ — -if (i Ex TaqC^Mjt ) ffl V^ . >y 7 7 - ^ dNTP( dATP, dCTP. dGTP, 
dTTP) {im^cDfe CO ?:Ji^=g^f4^CtAfe oTffl V- ^ Jl It 9rC 

l^CD^^^Wi, 98°C10#. 65°C30#, 72^ 1 ^ t 35 +)- -f ^ ;U o /c , ^ 

— >r ^ > y^ y - pHCF2 loxPHyg(F)(Di#-^ , fs] M X. {* "C' (i>20 kb. 

M X. -C- 8.7 kb /•< > K It £ts $ n -5 , ^ - > ^ ^ ^ ^ — 

pHCF21oxPHyg (R)(:D^^ , m.i^ X<*X' lt>20 kh. m m ^ X' It 9 . 5 

kh (D y< y Y ^^^m n (11!6 1. 6 2)„ 1^--tf>/N'i'-7'uy-1'^f — '>3V 
CO IS:^ . ^ — y 5^ f > y ^ ^ — pHCF21oxPHyg(F) {; T 52 ^ n — > cfi 

41 ^ u-y , (R) tr v^ -c (± 60 n - > 4i 28 d - y g fl^ co A 
{*-eS)o;^c (^ti^'tiHF, HR ^ n - > h -5^ ), 

( HM^'J 9 4 ) ^ 7 h U DT-40 mm^XCD loxPbsr tl -t y hCOH h 14 §9^6 
{*±/N£Ogpf4!^^6*JifA 

b h 1 4§^fe{*0f>T- SC20 ^{5iiti-s-'7 h u DT-40 mm im^ h . 

Nucleic Acid Research 26:3447, 1998 ; M U ^ m ^ B . ^ ffl — ^ J: U 
iZ ±M (mmm 8 9 ) Xi'pm.L fzSi -Y > y ^ - pRNR2 1 oxPbs r 
& hvVX-yjii'i/H RNR2 ® {k -? ^ {r 1 oxPbs r :^ -t >y b A i" -5 C 
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h as ^ T^c , 

±M t mm^^ L X . Pi m mm srfi {n^mm) -e m.-^ it l ~ ^' 9- > ^ 

^ — pRNRZloxPbsr & h^>;?>:7ai^'^y3>L. -f 7. Y ^ V y S (10 

i^g/mi) ?¥;&TT-^i!5 2 L itef □ - > y y A dna 

!±iUXi5AT(7)7°v-rv-?:ffii,^-C PGR {;J:fJ^a[IlMi^^f*cD[R]^4ffo/c 

(me 3 ), 

RNR2-1; 5'-TGGATGTATCCTGTCAAGAGACC-3' ( 12 # ^ 8 7) 
STOP-3; 5'-CAGACACTCTATGCCTGTGTGG-3' ( 12 3^iJ # 8 8) 

PCR(i.1f — ■7;H^'r^^-i: UT Perkin-Elmera^CD GeneAmp9600 ^ , Taq 
*° U ^ ^ — -t'fi LA TaqC^M;^)'!: ffl . >y y 7 — ^ dNTP( dATP, dCTP, dGTP, 
dTTP) {i^{^j•CD t; ^Jt^^^fif^{rtj!feo Tffl . +)" -f ^l' ^ fif^ 94"C 

1 ^CDiA^ftm , 98°C10#> 65'C5^$: 35^^^;Hfo/c, d © M ^ , 60 

^ n — > 4" 8 ^ n — > {c T a tj (7) *5 2. 5 kb CD PGR M it III ^ ti , 
[il M AM# ^ n 7^: ( R n - > -5; ) „ 

( ^ Sfe 9 5 ) ^7 h U DT-40 IfB M c{3 CO t h 2 # §^ f:^ © gp {4 !^ ^ 6^ fcJI ^ 
1^ h 2#^fe^^^S4«i^1-S-y h U DT-40 *fflS§ ( , Nucleic Acid 

Research 26:3447. 1 998 ; ^ ^ IS ^ gp . Si Ba - ^ J; U ^ # ) C ± iH 
(^S£0iJ9 2) -CM'^M U i$? ->r ^ > ^ ^ -pTELPuroCD8A(F), (R)4 
h^>^"7aii:7-i/3>L. CDSAitfE^^tit: h^n^Tg2??iJ^JfAT'5Ch 
{Cj;oT, ^CD#AgP{i-C-2#9^fe{*^t:a^-r-5::i;^8S<;^/c. 

±IH ^ |WHt{3 U $iJ|5iP^ Srf I -eiS^bc^b L ^ --^'t^ > if 

^ _pTELPuroGD8A(F). ( R) 5: h ^ > 7. y ^ 3 > L > f :i - n v 
(0.3|ig/ml) ?^^^T-U•^2Jilr^ MM ig^UT^c, if'l^^'n-^^O^^yyADNA 

( H 6 6 , 6 7 ) „ 
^5? — y-x^- ^i^'^i^i? — pTELPuroCD8A(F)ffl 
GD8A-3; 5'-GGGCTGATGGAAATGTGGTGGG-3' ( 12 3^iJ ^ ^ 8 9) 
CDPuro-1; 5"-GCAGCAACAGATGGAAGGCCTC-3' ( g2 ^'J # ^ 9 0) 
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— y ^ > ^'^ ^' ^ — pTELPuroCDSA (R) m 
CD8A-2; 5'-GAACAGAAAGCCACTCTTGCTTTCCAT-3' ( SB ^ij # ^ 9 1 ) 
CDPuro-2; 5*-ACCGAGCTGCAAGAACTCTTCCTCAC-3' ( SB # ^ 9 2) 
PCR It. -9-— x';l/-9--r ^ ^ — LT Perkin-Elmertt^CD GeneAmp9600 5: . Taq 
rh" U ^ ^ — -tf (i LA Taq( S^S}g)^fflv^,y^■y :7 7-^ dNTP( dATP, dCTP, dGTP, 
dTTP) {i^^f^i•^D t o 4 Ji^^fr (I o T ffl V^ /b, Sfi. 1f -r ^ ^ (i 94°C 
1 CD ^ '14 , 98°C 1 0 # . 68°C 10^^ 35-9--r^>'l/fTo/co ^(TDlgm, (F) 
{I fe T 95 ^ O — > 41 2 i7 O — > , (R) T 1 60 n — > 41 2 i7 n 

- > -c- s fj CD PCR t) $ tt . la lu ,m ^ A {* b n /c ( ^ n ^' n 

CD, CR iJ' □ - > h -S^ ), 

J;^ C: . fBl ffl^ A CD. CR ^ n — > T , CD8A iEfS^^T' 2 Sa^fe 

f* CD fc:a if ;i)^"^a o T i.^ S S ^ PCR s. t/" F i SH g? Iff c =t o t H 

( 1 ) PCR Ml/f 

2§^fe#:±cDat{E?St>'^Mv-;^(D#^E (1216 8) ^JitTcDy-7-fV- 
5: ffl V^ T PCR J; U 1^ tU U /c, D2S373, D2S113, D2S388. D2S1331, D2S134, 
D2S171, TPO 1^ t±i ffl CD y ^ -r V - Si BIOS acD CD ^ ffl V^ 7!c. 

VK3-F; 5'-CTCTCCTGCAGGGCCAGTCA-3' (SH^iJ^^G 3) 
VK3-R; 5'-TGCTGATGGTGAGAGTGAACTC-3' ( B2 ?IJ # 9 4) 

CK;t^t±i ffl y ^ -f V - 

CK-F; 5'-TGGAAGGTGGATAACGCCCT-3' ( IB JO S ^ 9 5) 
CK-R; 5'-TCATTCTCCTCCAACATTAGCA-3* ( SB J'J # 9 6) 

PCR (i, it — v;Ht-f ^ =7 — )L L/T Perkin-ElmeraMcD GeneAmp9600 ^ , Taq 
/-K 'J ^ ^ - -b' <i Ex Taq( S?iji)^ffl'.^,yN-y y T-^ dNTP( dATP, dCTP, dGTP, 
dTTP) {i}^f«t CD CD 5: Jt 3g^f^ '(^^ o -C ffl 1.^ /c, S . ^ Jl ^ It 9^°C 

I (Dm^^Wi, SS'ClOfi). 56-60°C 30 fp , 72°C 30 ^ 3 5 1^- -f ^ ^l' /i , 
S^^rlie 8{-^L/c, t: b 2^ii^fe{;ii::^:S?:«if-r-5^'7 h U dl-40 MM 
n - > 521D4 ir *3 i<^T (i« ± T CD V - ^ iJ ^ tlT V^ S CD M L -C > ffi 

fsj ili^^ A CD ^ D - > ( CD 10) lZti\<^X It, CD8A J: U 7^ n ^ T flW (I iffl 
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-t a -? - :f7 It ± X m 9k L X fz , ~15 , IS [5] IfL X. C R ^ n - > fc^ V ^ -C (i 

( 2 ) ?\s^mm 

t h 2^yik^iif--h^ CD8A aa{5^^-etI^»f^tl-CV^5C h ^il^fi^tl^iJif^ 

t 5 pGKPuro :7' P - y 5: ffl FISH o ( H 6 9 ) „ ^ & H ^ ^ 

(Nucleic Acid Research, 26:3447-3448, 1998) (I o /c, COTl ^fe (□ 

- 5 > ^ si . /* ) (3 =1: 0 . 52 1 D4 ^ IS L T CD ^ n - > ( CD 1 0 ) X It . 
2 § ^ #: »f >t <b U T 5 ^ i: ^ S , $ b {I , pGKPuro 7* □ - 7- ^ ^ 
(D-y':f-f-)V (FlTC^a. Mfe) A^'-xn^T-j^fHtm^ti/c. 

- ^ y ^ ^ ^ - iS^m K ^ n tz. CD8A it ? ^ 2 S= ^ »f >t 5^ n 
^ T — )S {' o T S - ^ L T V^ S , ^ tz . CR □ — > (; fc^ v ^ T , 
pGKPu ro y n - y i ^ (D ^ 2p 1 2 (III (!?) t> . ± < ^ >t -fb o T 

z ;&ifiJHJ L ;t , 

CD8A jI ^ ^ -C- 1;0 »f $ tl -C V^ 5 h M It -C- t „ * . CR ^ D — > -C- {± tH Elf -fb 
;i)^'45Cib^*^o/c:Z<!::;6^ib CD8A illK?CD$5^^[Si(i-fe>hP^7^5^n^ 

(^ia^!j9 6) ^"71-'; DT-40 lifla* -e® loxPHyg ;^-t'y hOtl h 2§^fe 

± IH ( ^ ffi <?iJ 95 ) X% h tlfz CD8A ilfs^J^-C-T^n p< 7 h^V-ir — i/3 > 
U/cH h 2 ^m^i^m)^ ^^J^-r ?> =.U h U DT-40 ^J3§ CD D - ±|H 
(^liS^'J 90) -C-{^i{ U ^ - yf- > i'*^ ^ i5? -pYHZloxPHyg h ^ > X :7 

^ 3 > L , COSYHZ304 y Ami^lZ loxPHyg t; "J h ^£ i$ X -T i> ^ t 
Mi ^ tz „ 

±.u^nm^z\^x . m mmm sru ( m m ) x mv^it tz - y ^ y ^' 
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^ ^ :$? — pYHZ I oxPHyg h ^ > X -7 ai ^ V 3 > L , /'^ i^' □ "7 -f > B ( I 

mg / ml) ^ -c m 2 mrs m iR m m L fz . « -14 ^ □ - > y y a dna ^iin m 
L X iikT (D -< ^ - ^ m ?CR ^ f) m m.^ ^ CO m ^ ^ n o (me 

4 )„ 

YHZ-2; 5'-TCCTCTTTTTCCTTCCTTTGCCTC-3' ( SB 3^iJ # ^ 9 7) 
Yhyg-2; 5'-ATTATTTTGGGCGTTGCGTGG-3' ( SS # 9 8) 

PGR (i, -y- — ^' =7 — t L/T Perkin-ElmerttMCD Gene Amp 9600 5: , Taq 

U ^ ^ - -tf (i LA Taq( SMJi)*rffl''^./■?■y :7t— ^ dNTP( dATP, dCTP, dGTP, 

dTTP) {tmi'i(D^(D^mm^i'^izm^x m^^fz. iaj^. -r ^ ^i-^i^t^ 94°c 
1 ^ <D ^ ttm , 98°c 10 # . 65°c 5 ^ ^ 35 V- ^ n o , z (omm ^ U ^ 
m.m ^ ^ (D m ^ *^ 'c ^ ^ ( y ^ n - > i: p? ^ ) , 

immm 9 i ) \^ v tjiwmmm.iii's- ^ ^ 7. ~ ^ x ^ ^7 7. ^ - (d 

M^^r^-r-St hAX§^fe#:A -HAC (Dmm 

- «S sH ^ -e IH U i 0 C , 7. T' J; U ^ ^ (r o ?ii ^ m < ^ :^ ^ t: h 

Jnf* ^: $ i± /c (fo il . HCF2-IgA -LIF ;i)^bfiScSli h 2 2#S^fe{*K)^4 
t:h IgH?:^t.>14#^fef*»f>T- SC20 ± CD RNR2 « ^ ^ (r $5 M $ i± 5 C i: 

^Wt-5t:hAX5^fe{*A -HAC ^^g^f5wi:?:M^/c, 

^r. as](:±iE (^SfefiJ 9 3, 9 4 ) f# b 4a /cia ffl X. hp. hr 
^ u - y ^mnm.^^i^ R ^ u - y tmmm^-t ^ z. h {z X -D-z . t; h 2 2 
§^fe{*»f>ti: 1 4#5fefe#:Wf>t SC20 m}^(Dmm^e:^m-^ h DT40 ^ U 

(1) t:K2 2^^fe{*W>^i: 1 ^ ^Vk^Wm }k SC20 »f>t(D[Si#^«^1- 
5 DT40 -r y U -y K ® M 
R D - > {i y ^ 7. h if -i^' > S (10 Mg/ml) RPMI1640 mikX' . HF 

□ — > /^ -Y ii^" n -7 > B ( 1 mg/m 1 ) # W RPM II 640 iUl T' ^ L „ 1-2 
X 1 0^ fi p5i ^' n - > ?M ^ L iJS t^: . ■?» RPM 1 1 640 itil t;- 2 [hI f^i: U /i , 

3(S fi iUl ± {I flX U C . -T- (it) SVC "C {5^ Si L T do V^ 50% PEG 1500 
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( ^ - 'J > - ) 0.5 m\ ^ ff^:b> iZ ha A. , ^ 2 m ^ ^ y h M L < U ^ L tz . 
^ (DW., Jfll « RPM I 1 640 i:g Ite 1 m 1 ^ 1 ^ A> (-t T ^^) o < U iJO A . V^ T M 
Jfll jf RPM I 1 640 ig life 9 m 1 If?] 3 ^ AM-t T iP ^ , 37°C T' 1 0 mm W \^ tz , 
^CDm, 1, 200 rpm -C 5 jt/llN L > jfil ^ ^ t> RPM I 1 640 ±g itfe T- 24-48 n# 

mmL tz. t (Dm. y ^ ;^ h -y- -r > s ( i o ^ig/m i ) • d v ^> > b ( i 

mg/ml) ^ W RPMI 1640 {I U . 24 7v ^ i| ^ 1/ - h 5 (I ^ ^ U . 3-4 

jlP^tSHL/c, [DM CUT, HR ^U-lyt R ^'n->t>ifflflSiife^U/c, HF 
^'n->i: ^ ^ u — y t (D m i)^ h n h ti fz V y \^ (RHF^'d- 

"kmUL fz. 

\i h 1 4 ^-^^i^^tam^ ^ - 

VH3-F; 5'-AGTGAGATAAGCAGTGGATG-3' ( g2 ^'J # ^ 9 9) 
VH3-R; 5'-GTTGTGCTACTCCCATCACT-3' ( B5 ^iJ § 10 0) 

\1 h 2 2#s^fe{*^ttiffl:^^-i'v- 

IgA-F; 5'-GAGAGTTGCAGAAGGGGTGACT-3' ( 12 ?iJ # 10 1) 
IgA-R; 5*-GGAGACCACCAAACCCTCCAAA-3' ( S2 ^'J # 1 0 2) 

PGR (i. -t^- — V +>- ^ — i: L -C Perki n-E Imer tti^ CD GeneAmp9600 ^ . Taq 
/i< y ^ V — -tf (i Ex Taq( ^?iiit)4fflv^,/-<<y ^7 T— ^ dNTP( dATP, dCTP, dCTP, 

dTTP) i^mncD^ (D^rn'm^if^iz'^^xm^^fz, s^m. -it ^i/^ftti 94°c 

1 ^ ® ^ ^ m . 98°C1 0 # . 56°C 30 # « 72°C 30 # ^ 35 +>■ ^' tf o /c, PGR 
COi^^. RHF D — > (i 6 D — > . RHR D — > fi 2 D — > 7b> VH3 Ig 
X CO M C: ^ T- o /c, $ b , h COTl DNA ^ y n — y {Z ffl T FISH 
^rtTo/c^m. ^nf>CD^'n->{i^T2:^tDt: h^fe ffilLL/ct^ SI T- 
^ it L T V^ S C i: f> i: ^cC o /c, J^A ± © iiS ^ b , RHF, RHR /n y U 

K^a-Xih h 1 4^.2 2 ^■^{bi;^o^ 2 ^ urn b X t mm-r:- ^ fz. 
( 2 ) RHF, RHR v^ y H n - > {I fcMi" ^ h 2 2 # ^ rr it (0 1 

4 mm^i^wx }n SC20 ^(Df^iiL'ifif mm 
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(2)-l Cre ,ffm X ^ S /H ^ ^ :9 - pBS 1 85h i s D cD ^ ^ 

- as IB a -e la L /i ct o il . h h ^ to Sli ffi M 0^ if5 ^ (i C re- 1 oxP 7. 9- 

A^Jlv>§Zi:{;J;o-Cffo„ Z (D -> 7. iz X t . 4'lHlOJ;-5C^^^=i 

\^ m ^ i^r^ X' (D m.m X 9}] m itt}^ mz m z t ^ m n ^ tz ib . c re ^ ^ 

CreSi^^S^fg^^^i?— pBS185(dp'^n) EcoRI (^ — U > 

) -C'tJIKf L , Bgl I I U > :^ - *: Jf A L /c ( pBS185Bg). . b 7> 5^ 5^' y 

— j^m^'M^^ ti y h ^ -^tj y ^ 7. 5 K #1-132 iw.mzk^m.'^m ^mik 

J: 0 ^) iJ^ hmmmm BamH I i ^ - V > tf — } X' \l 7. ^ ^ 7 — )Vm 
•14 iS {e ^ ;^ -t h *: ^ U £ti L . pBS185Bg CD Bgll I gp C □ — > y U /c 

( pBSI85hisD, IH 7 0 ) . 
(2) -2 Cre-loxP i/ 7> X A ^ ffl V> /i RHF, RHR y^ f y U K n — > fcMt 

h 2 2#^fe^^»f>tcD 1 4#s^fe^»fjt SC20 ^<Dw>&.mmmmm 

^M^^-^mM"-^ ^ ^ — pBS185hisD 4 RHF, RHR 7' V y Y 7 U - > -e 

tl^'nh^>:^-7ai^'^y3>L, t:7.5^5=-'y — ;l/ (0.5 mg/m 1 ) T T;- ^ 2 

( 2 4 y - ;u ) . •ffi S i:: 2 y - M ^ -C' *5 1 0' fi {i /j; S S T- H L /c, 
^1 M "7° — ^ 5% FBS I Hg/ml (?) ^ D t:° ^' ^ T A T ;t ^' K (PI) 
in U fz PBS ( U >^M»i§?S) 4inl izm-ML . FACSVantage ( ^ i7 h > • ^ 
>y ^ > y > ) iz ^ 0 mm L fz, mj&b fz ^ d iz^ 1 oxP "C « It ^ ^ Is *a 

s GFP mi^^ ii^um^ nmM-^ ^ (D X Mx^m ^ ^ z L fzmm^ facs t- i^ 

tiiX^ ?> . GFP ^ '14 i: S ^ ti S Iffl ® ^ CD V - ^ ^ > y ^ 4 0 ^ U L „ 
S 0 (D V — 5^ -r > y tlCDig « y P ^ -l- > B ( l mg/ml) RPMI 1640 

s^^mxn-D fz ( ^^ M -r § i: ^ {3 . 7 -t > h u -y ^ «fe & ^ it f -s ia na ^ 
< )„ ^ cDis^ . RHF ^ n - y h GFP m m ^ 9S-99%(DmmX fAm 

■t ^ Z t i)>X ^ /zi^K RHR ^ P - > b ± < »t |?s -C- # 4 o /c, Z CD Z ^ 
, 111 7 1 L /c cfc -5 {I RHF ^ P — > {I *3 V ^ T fi 2 o CD 1 o x P CD l"J "tr > 
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h D ^ T 7^ n ^ 7 i: v ^ 9 |p] -C- - S( U T U . $im t& t S. 1^ ^j: ^ m 'M 
l,Z ^ (D Pi I, X . RHR -U- 2 O CD loxP © ^ [r] - SC L T V> ^ i.^ <fc) (1 mm 
ft®^fe(**^'t>hnp<7^ 2oj^oa^fe{:^ (dicentric chromosome) t t 

> h p ^ T ^ f# ^ ^fe (7^ ( acentr i c chromosome) l,Z ^ tz ib . m ^ i£ , 
yN 1- D V 1- > B # ?E T (i if 51 t T . 1^ $ ti z^; v ^ i: # ^ b 4a § , z 
(D Z t i)^ h . :^ -> 7. A ^ l,i ^ m m n M ¥^ ^ ^ -r :i i: -U- ^ -5 . 
Sc^^^iil.ZtDZ tt^h HCF2 Mf5?{i-t> h □p<7-*xP^TcD:S'lp]{r$5¥$ 
ti § Jt !g -C- i- €> , 

(1 , FACS -Q ^ n - — y 1^' n RWY ^ m (D 2 a — y ( SF2-21 i: SF2- 
23 i: Of -5^ ) v^-C . lift 31 U loxP m T-ffl^ A C o T S :i i: ^ PGR 

IZ ^ XmUL fz. SF2-21 i: SF2-23 i)^ h V J U DNA ^ M tti L T Ji^ T CD ^ "7 

V — ^ ffl V^ -C PGR ^ fr o ;^c, 
PGK-1; 5'-ATAGCAGCTTTGCTCCTTCG-3' ( S5 JO ^ 10 3) 
GFP-1; 5'-TTGTGTGCTGGAGATAGCGC-3' ( 15 J'J # ^ 10 4) 

PGR (i. -t^- — V -9- -< ^ y — t LX Pe rk i n-E 1 me r ft M CD GeneAmp9600 ^ , Taq 
'J ;^ ^ — -t* (i Ex Taq( =^ ) ^ ffl V ^ , /-^ «y 3^ r — ^ dNTP( dATP, dCTP, dGTP, 

dTTP) i^mi^ (D (D ^ mm^i^ ^z^^^ X m^^ fz, -i^m. ^ ^ Ji^if^i^ ba'c 

l^cD^.^ttm, 98°C10#\ 6rC30#. 72°C 1 ^ ^ 35 +l- -f ^ ff o /c » 11 
7 2 C ct -5 {3 , Z CD ^ ^ V — -e^ 600 bp CD PGR ^tl nn , loxP 

m X m.^ X m z X ^ z t ^ m n ^ . is ^ m 7 s d ^ u /c „ c r e 

/MM h^>;^7x^s/3 >U-Cl.^>&:v^ rhf ^a- 

> -C it PCR t> m h ti ii> ^ fz CD IZ M L X , SF2-2I i: SF2-23 iZ i3 T 
*5 600 bp CD PGR tl /c, 

SF2-21i:SF2-23iI>t^LT, 14q terfftMB^'T'D-y (t:hl 

4#^fe|^:RMxa^T-^i^^1^tfc5> FITCIIii) pGKPuro P - ^ ( t h 
2 2#?fefe#:»f>i-(D:RffiBxa^TMi|lc?:^^tfc5. D-^5>^|^) 

FISH fz^^, m-t^&i^ ± (Dm i^it^'r a ^ T mi^ iz vnc ^' -r ju t 

a - y s. y y ^ i- It, ^ n fz (m 7 4 ) ^ * /c, t: b l 4 ^ f>|i !f5 55 ti^ 

y D - y ( P - ^' ^ > ^ ;U ) h 2 2 Ife f>^ if^f 5^. rfj y P - y ( F I TG ^ 
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^ ;^ ) -U- FISH 'k -:> fz'^. t m - ik&i^ ± ^^my^ (D ^ u - y' ^ -M<D ^' i- JU 

nfz ( ei 7 4 )„ 

i>X±(D^mi}^ h , SF2-21 i: SF2-23 {I T # it U © IS A^'^S Z U . [s] 

(mi5^j9 8) \i h ffHtmmm.^^^ ^ "7 7. - 1 K mmmB'?' ^ 9 7. ^ -(D 

X -lihC m^(D MMM t ± < l^^d L T . cosYHZ304-Ig /c -CD8A b fiZ ^ tl 
h 2#^fe-f*:»f>T-^t: h IgH 1 4#^fe{*»f>T- SC20 ±CD RNR2 it ? 

j^{r^]^^i±5c^(rj:oT. h tKi^mmm^^ 1:7 ^ 7. 1^ - 1 k m$Mm& 

=^ ■^7 ^ 7. -(Dni5 ^m-t h )^ V KHm^ii^ K -HAC 1^ HI- 5 C i: T' t 

ST. «io(::±ia (^5S^!J9 6) -Qn h nt^mnm.^ ^ 1 ^ u - y -^imm 

4 #§^^#:»f >T- SC20 m (Dmm -k^m^ h DT40 ^ u -y k f-^MT s „ 

(1) bh2#^fe{*iif>ti:i4smfef*»f>t SC20 m }^ (Dmm ^^^^ h 

DT40 /N -Y y V V V Y 
R ^ U — Zy l,f:f "7 7. h V- -y y S (10 Mg/ml) ^ ^ RPM I 1 640 ±|f i& T' . Y -7 
D — > {i/N ^7' O V > B (1 mg/ml) ^ W RPMI 1640 tft T' « i" 5 = 1-2 

X 10' mo:>m ^ o - y ^ L m.'b'ik , ^ la ?f rpm n 640 Jfe -c- 2 0 i:5fe ft t 5 „ 

?^StSJ& U ^ /cm . ^ <fe 37°C -C-iSa L T *J 50% PEG 1500 

( ^ - U > ;y - ) 0. 5 ml If iP X. . iS^J 2 ^ ^ <y h T* L < ?g ^ "t S , 
^ CD . M IM m RPM II 640 i& 1 m 1 1 ^a- *M-t T o < t; iP X . 1% v ^ T 

Mrs RPMI 1640 tStfe 9 ml ^ 3 K *^ {"t T iP x. . 37°C T- 1 0 ^ H If S T -5 „ 
^•(Df^. 1. 200 rpm -C- 5 ^ Ji /L^ L . ifll ?t & ^ RPM I 1 640 it T* 24-48 B# 

mm-t ?> o (Dm, -/ ^ 7. h iy > s i \o ng/mi) ■ ^ ^' n ^ -y y e ( \ 

mg/ml ) ^ W RPM11640 igilji (Z L , 24 7v ig H ^ ^ - b 5 I5( i" ^j- U , 3-4 

}1 F^ ig ^ t" 6 . f§ ti /c -f y U >y K ( RY ^ n - > i: iif ^ ) ;(3^ c, ^" ^ A DNA 
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i^(D 2 -4^^}^^:^ 1^ nx ?> z t ^mm-t ?> . 

VH3-F: 5'-AGTGAGATAAGCAGTGGATG-3' ( 82 ?'iJ # ^ 10 5) 
VH3-R: 5'-GTTGTGCTACTCCCATCACT-3' ( ifi # 10 6) 

CK-F; 5'-TGGAAGGTGGATAACGCCCT-3' ( IB # 10 7) 
Ck-R; 5'-TCATTCTCCTCCAACATTAGCA-3' ( SB ?iJ # 1 0 8) 

PCR{i«-!t — ■7;Hj--l':J'^ — ^ LT Perkin-Elmer^±S^CD GeneAnip9600 « Taq 
U ^ - -tf {i Ex Taq( SMit ) & ffl V^ , v :7 7 - ^ dNTPC dATP, dCTP, dGTP, 

dTTP) itmH(Dt(D^i:mm^i^i^%'oxm^^?>, -y- -r ^ ^ «i 94r 

1 ^CDift^'ltti . 98°C10|3.\ 56-60°C30#. 72°C 30 5: 35 +)- ^ ;1/ fT 9 , 
h . t: h COTl DNA ^ y □ — -7' (I ffl T FI SH ^ tT , 2 CD t: h 

U>y K^n->;6^'t:b l 4#. 2#§^fe#:cD2:$:^:^^UTv^-5)Ch5:5il?> 

( 2 ) RY :7' U y K ^ P - > (I W S t: h 2 # ^ >^ CD 1 4 # 

SC20 'vcDgPfiiitfmS^JlsM 
± IS i: {- L T . d ^ ^ Kpn I ( - U > - ) T- ^ tft L C re 
x^^^^^m^ ^' -pBS185hisD RY ^ ^ U >y K ^ n — > (' h v > 7> 
:7i^:>'3>L. (O.Smg/ml) ^ &r X B 2 MfSimiK mr 

5o ^^^m, 67^tSliy^-h4|^lzB'l4?fflJiamffl^:9'?3EL(24y-;i/). 
ffi m - ^1/ 51 ^ -e *5 1 0' ■fin «i s ^ -e ±s « f 5 „ 

mm^- ^ 5% FBS ^ 1 Mg/ml (Z)y^t:°^'^-7AT'r7^^''1'K (PD 
iD U T'c PBS ( U >^Mfil j§?^) 4inl (;&^^ U . FACSVantage ( ^ ^ h > • 5^ -T 
>y dp > y > ) {I J; U ^ ^ L . GFP Hffi ^ S ^ tl 5 US M iS ^ (D V - r- -r > ^ 
?^ Is] ^ U ill- « C: . FACS T't?o-i^>ir$n5 RYE&5fe^n->CiD<'^T. 

m^^M') \ oxp ivi X m.i^ ^ & z X ^ z t ^ m m pgk- i t" v v - i: 

GFP-1 :/ ^ -7 - t ^ ft PCR IZ ^ -o X mmx t ?> . ^ h iZ. t: h 14q ter 
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fi^ m m ^ u - y i \^ h I 4 m ^ SlM T- a ^ T ^ m ^ m m . FiTc .^iii) t 

pGKPu r 0 -/ a - y ( tl h 2 # 1^ f;*: >V O M M T- □ ^ T «a isJc f^fe tB - n - ^ 
^ > -1^ a ) ffl i-^ S F 1 SH. ^ S < t: h 1 4 # Ife M 13*J :^ □ - y ^ tl 

h 2#^fef*ir#^fi*]yn-y$:ffli^s ¥ \ SH ^ ff o z. t ^ 0 . m - yk^ w ± 

X ^ {* /c -HAc ^imm^ n/z z ti^i^m-u-^^, 

im^m 9 9 ) DT40 /^-r y U K^M*^ f> H h AX^fe{* A . a: -HAC (D ^ 
^ zi — X/nA7>:$?— CHOIfflBM^CD^A 

^-^77. ESIiM^A.« -HAC ^ m X-t fz ib , aij U /c ck o c * -r\ CHO 
Ita flS ^ MMCT C J: U at A b „ 

SF2-21 il SF2-23 DT40 /^ -f 'J K ^ ^ tl ^" n itt fl 150 mm ^ — U 8 ^ 
-C-ig*L. n > T ;l/x> h {Z /j: o /iBt,^^, T' 20% FBS. 1 % - -7 h U Jfil ^ , lO'^M 
2-;^ ^ y h :r: cJ? y — ;l' < 0. 05 Mg/ml n ;l/ -fe ^ K 4 in L RPMl 1640 i^iSk 

iz^mL , ^hiz3 6mmi§mLx^<:7a^j\/^m^^'itfz. mu^k 24 mi 

CD ifiL -Jf RPM I 1 640 * {:: ^ ^ L . ^ <!& 100 Mg/m 1 (D U L- U V n — h L 
;t jS ffl 25 cni2 -7 ^ 7> n 1 2 * ( n - > ^' ) C 2 m I T O ^ ^ U > 37°C T' 
1 0tr^i:g«L,*fflM^7^7.=i(DJg(I{t«$i±/c„ig«rS^I^SL.^<fe 37°C 
-n-i^'&.L fzV ^ V ti "7 y B ( l O Ug/m l , ^' V ) ^gi ^ ii ;l> « -7 ^ 7> n {3 
M/cL, 34°C , 8000 rpm. 1 B# CD is 'L^ ^ -:> /c . ^ ^ n -b ;U ^ *R Jfll ?f DMEM 
±gtfeCSS?SL. 8 (im, 5mn 7 ^ ;W :5? - (I T ffi ^ L , M ft , 1700 rpm, 10 
jI /L^ L . MlfllW DMEM ±gi& 5 ml C L „ - 15 , ^ 1 0' -(11 CD CHO Iffl fl^ 

^: h u y y y ^m'.z X ^) \^ . m\!sLm dmem * t:- 2 iei ^ ?^ l , &^ ifii r» dmem 

tife 5 m 1 !g S U /c. fl , ? ^ □ -b ;W 1 700 rpm, 1 0 ^ ia /L^ U . ± '/f 
4 ^ r 5fe CD CHO M ?^ 5 m 1 4 if ^MI S H L /i „ jii tl: , « r« 4 15^ * L . 
1:1.4 PEG it -/g [5 g PEGIOOO ( ffi 3^ M ^ ) . DMSO ( :> ^''^ v ) 1 m I DMEM 6ml 
C ] 0. 5 m 1 in A . 2 ^ [?^] f >y h f ^ L < M ft^ L , ^ CD , Sft ifl 
■?f DMEM ife 10ml ^: 1^ 3 ^> Pb^ T V$ o < U iJP . 37 1? I 0 ^ fif it L /c , 
ii 'L'' . 1 0% FBS iP F 1 2 Ig- ( ^' n ) C: #J11 ^ L . 24 yXm^&y \y - 
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h 10 «f {I 5J--a£ L . 31°C X' 2A mmmmL fz, tO'ik. G418 SOO Hg/ml 

F 1 2 iS la «I ^ L . 3-4 j@ H!] 31 fR « L /c, 

S. XI PGK-1. GFP-1 ^ -r V - & ffl v^ T , M i: I^I^CD ^f^-t;- PGR ff , A 
-HAG & ^JtT5 GH0^7n->;g:[^^[^/. (^_^{^^^;^^^)^ ± 

PGR i:- 1^ '14 /£ o /c D - > {I L T , t h 1 4 # . 2 2 # ^ if# 

^6*] y P - y ffi V^■t: FISH ^ tf . {1 A -HAG 5: fige U /co C 

A -HAG GH0|fflJ3^^D->A^'t#ibti/ci;^|tT-# 

± < [r] ^ (I L T /c -HAG ^ ^ ^ 1" S GHO ^ffl St ^ D — ^ > X' t -5 . 

{%Mm \ 0 0) GH0ilfl&*^f>®A./c-HAG®V'>7.ESiNafl&^®^A 

A , /c -HAG $:«Jt1-5=5r^^V'^77>^f'PSSi-S/cto{Z. ±|E (^Jfe#!|9 
9 ) T- 1# n A , /c -HAG ^ ^Jtl" S GHO lait b V 7. ES IfflM^ MMGT {' 
<fc U « A 1" 5 , 

Sl^^ (Nature Genet. 16:133, 1997) (D 15 m '.^ . m 10»^CDA, 
K -HAG ^^n-t h GHO|fflflS*^^^^'n-tr;l'^;WMU, DMEM 5 ml {I -r -5 , 
m lO'fgKD V ^ ^ ES ^fflSa TT2F h U ^ > 53; S (3 J: U fiJ U , DMEM "C- 3 0 
rife m DMEM 5 m 1 C S^, ^ U . 3a U /c ^ ^ □ -t iP ^ , 1250 rpm "C" 1 0 

31 L . Ji jt ^ ^ ± :^ 'J 1^ < , M ^: ^Sf t:° > ^7' c J: U + 5X5 <• U . 1 : 1 . 4 
PEG C5g PEG 1000(?a^M^), 1 ml DMSO {t^^^) DMEM 6 ml }^ 

»]0.5ml=S:ijn^> ^l^a-SO^r^. +^il#-rs, DMEM 1 Om 1 ^ 

W> o < ij in A , 1250 rpm T' 1 0 31>il^ L , 30 m 1 CD ES ^ flk !^ ^ L , ^ (ft 
■7^-— ^ — ^fflM^*V^/i^l:^l lOOmmS^-^— 3*5C{;^}iU, 
tS« -t S „ 24 BtP^ft , 300 Mg/ml O 04 18 4 ^ t' ife (I ^ ^ L > m 1 31 P^ 31 
^^Jiitttnn^-^^ibyyADNA^rffittiLT IgA^/ifiG/ci: 
VH3 1^^iiffly^^v-$:ffl^,^T, HU 3£E ^ ^ ® ^ f^l^ T' PGR 4 ^ , ^ b , 
11 h 1 4 ^tj^^iJf 2 2 #. * {i 2 § ^ f;^ if$ ^ ri^ y □ - y ffl -C FISH 
^:fT-5„ Hi !!^<7D h AX^ftfe^: A , /c -HAG 5: f -5 ES 
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im^mm I o n \^ h Ax-m^i^ x , k -n^c uf^f^ i> ^ ^ ^ :^o)wm 
± la (mmm i oo ) -u- '# b n €> es ^ m ^ a - > ^ « v^ t ( ^ jts i o ) ^ t- 
^ L mx' ^ ^ ^ -7 ^ 7. m-r ^ , t lx it \cr. mchcb^^l-t), 

(^Sfe^d 67- (D) -C-!iiiL$n/ci3i{:^MSlV -y ^ T hv-^^coMSt 
ga J: U W b ti S 8 flS aa K il -5 -C- t S , a A M M (I ^ ffi 

LT^c^^^Sns^v-^T.ti^feCci: U =¥;^ ^ X $> ^ *^ ^ ¥1 MX ^ ^ 

(^mm 68-(3))„ ^ hAxs^fe{*A -HAc * s v^ fi /c -HAc =&^n^"n«^f 

-5 ES ^mM^*^ h ^ ^ -7 7. h n h . i-^;tD*>, tl hAX^fe{*A -HAC 

* s {± K -HAC ^ ^ n^e r^^um^ h es ^asaisti^Tf "7 mmm^ i^m l x 

(^JS^Jl 0 2) bhAX^fef*^ -HAC, /c -HAC ^ ^ ^ ^ ^ ^ 7. iZ 

^ ^ V V 7< iZ is -5 HAC « (i PCR W , FI SH S?tff ( ^Sfe^iJ 97), ( ^ 

98), (Tomizukab, Nature Genetics. 16, 133- 143) (I K ic $ ti ^ 
^ d ct fj ^ $ n -5 „ * /c, A -HAC 4«^fS^;^^V'^7vCfcMtSHh Ig 

{i ( ^ JS 00 65 ) ir la « ^ n T^c ^ ^ ^- St IS ^ ti s , /c -HAC it -t S ^ V V 

fcMt -5 H h I g /c II , tl h i g m II S. t>' H h I g /c II / S II b ^ -5 ^ ± 

i^mm 1 0 3) H h AX ^ {* A -HAC, /c -HAC ^{S^t'S^^^^^'^;^/!)^ 
ib O A -HAC, /c-HACO?MteM 

^ ^ ^ V -t; ;()^ lb CD A -HAC a: -HAC CD? feji ^ ( ^ JiS 68- ( 4 ) ) {r 

B >^ ^ ti 15 m X If^m -t ^ . ^ (D^^. A -HAC * 5 {± /c -HAC ^ ^' tl ^ 
fif L . j-^i^m-t ^ -7 'y 7. Jh^^^^MtL-^ n ?> , a ali v 7, M {:f S HAC 
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O (SJ^ (i PGR Ifjfrr, FISH (fj^rrC ^ life f^»J 97), ( H Sfe «?IJ 98) . (Tomi zuka ib , Nature 

Genetics, 1 6. 1 33- 1 43 ) (I E m ^ tl ^ # (r J: U ^ ^ n ^ , ^ fz . A -HAC 

$ n -e 5i IS ^ n 5 „ « -hac ^ ^ it u , ^ M i- s v ^ ^ {; ^Mt 

St:h IgKlI.tih IgfillS:^/'Hh Ig/clI/MII;^^b^cS^±^hhm{*^ 

^ ® ^ ;a (i ( ^ 56 65 ) c sa m ^ /c T- 5t m ^ n s , $ h immm 73) 

#{;^$n€>MU.A -HAC 5 V^ {i K -HAC ^r^SJtU^S^te^-r-SV'^T.^^ 
U . # HAC ^ 1^ U o 1^ ^4 fit S 11 S. 0^' « II at -(e ^ ^ « {I o V^ T ^ -e 

^ h M >{>^' ^ ^ ti S , 

X -HAC ^ ?>K^ii K -HAC ?:^tl^'tl.{Si^L,^M{E^1-€)V'>;^^^{ZfcMt 

^itV'^yt.J^^{*^flS{;fcMt€>^ HACcD^S{S^t*^'^$t^€., 

(^BS^dl 04) LIFa{5?MT'5^D^7h^>>r-i/3>$tl/ct:h2 2 
#§fefe{*»f>^^Df^Y-r--X/^A7.^-CH0|fflS&^^D^A 

2#a^-fe{*»f>T-=&#Ai-€>/c<foC CHO ilJiS ^ MMCT C ct U * A U /c „ L I F 31 
{e^^T't^D^T h7>^-S/3>$tl/cli h 2 2Sa^fe{*»fi^4{S^t-tS 
:::i'7hU DT-40|fflSai7n->=&iEtll50mm>'-\'-ly8'i^-C±g^U. n ^ y Jl 
X > h C ^ o /i B# * -e 20% FBS, 1% — "7 h 1; Ifllrf . 10-^M 2-^ y h oi ^ 

y — 0. 05 iig/ml n ^ K ?^ia U /c RPMI 1640 tSife {3 U . h iz 
3 6 at » L -C 5 D -t ;W 4 ff^ ^ $ i± 7c „ Iffl M 24 ml CD iM rff RPM II 640 
t^m.izmm L , ^^^Sb l OO Ug/m l O U L - U S^' > -C- n - h U /c il ^ 25 cm^ 
■777.nl 2:$: (n--y i:f) 2 m\ -T ^ f3l L . 37°C T' 1 nt « L . B 
US 7 7 7s n O Js {I « ^ -y: /c „ i?;- ^ ^ 15^ ^ L . (to 37°C T- r,a U +»- 
h ^ > B ( 1 0 ^g/m 1 . ^' V ) i'tif 4 /L^ ffl 7 ^ 7> n (I tiMj /c L . 34°C , 8000 
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rpm. 1 11$ O jffi /L^ $: ff o /i „ ^ i7 D -fe ^ M it m DMEM llll {I ® fig) U , 8 Mm. 
5|im 7 ^ ;l/ 3? - T m M L /i „ mm.'<k, nOO rpm, 1 0 ^ Pd) it /C^ L . mitSLfm 
DMEM mm 5 ml (I !?8 7^ U , - . 1^ 1 0' -fi CD CHO Ifll M ^: h U ^ > S (3 
ct U (i i)^ U , M iflL DMEM ig itfe -e 2 IhI -i^t U . iM rt DMEM mm 5ml ^ L 

/c, Sjt. ^ ^ a-^ Jl^ 1700 rpm, 1 0 ^ il /C^ U . ± ^ T (' $t CHO 

5 m\ ^ 1^ m ii L /c „ it m . ±S m M ^ * U . l : l . 4 peg i§ [5 
g PEG 1000 im^Um). DMSO i-y^-^) 1 mi DMEM 6ml {I}§gf] 0.5 ml ^ 

in A , m 2 ^ m \^ ^ y h X' M b < mn^ L , ^ « m , as isi m dmem mm i o m i 

3 ^ T ^^ o < g iO ^ , 37 "C 1 0 ^ If S L . 3a m , 1 0% FBS 

mm F12 mm i^y :2) izmm^k mm l . 24-Kmm-^ u - h i o ^ a u . 

2A mmmmL fz. ^COtt. G418 SOO ng/ml FI2 JSttbtr ^^gl u , 

3-4 mmmiRmm L /z. 

G418 m ^ O - y h Y ^ A d^k ^ m m b X IgA. D22S315. D22S272. 
D22S278 m ^ -7 - t Puro-1, L IF-1 :7° ^ ^ v -ffi V^ T PGR o 

Nucleic Acid Research, 26:3447-3448. 1998). -?-cD^||. ^ 
jt U D22S2 72, D22S278 CD 2 o CD V — ;^ (i ^ til $ tl ^ ;!)^ o fife CD V — ;^ (i 

±X^tii nrz. ^ h l,~ . t: h COT 1 DNA y D — y i: pGKPuro ^ D — y ^ jag v^ 
X FISH5:tTo/cilC5. Ilh2 21^a^fe{*ifJt2*;bi{Si$$nT*JU« ^cD 
7- a ^ T - ^IZ pGKPuro -fU-y^^iDtyy^'i-jliji^^-^nfz. Z tl h (D ^ 
3^*^ h , LIF M&^mX' 7- a pi T h ^ Y — 3 y S ntz \1 h 2 2#^fef:*: 

m n k 2 ^um^ ^ cMo a - y h ntz t mmx ^ tz, 
(^ife^yio5) ^ h imm^wm }n isc20) ^ ^n-r ^ \^&^mwm$^. k$mx 

M V TsESmm^CO H h 22mm^i^m }^ (C68)cD#A 

^ Sfe 00 6 1 - ( 1 ) (I la ® ^ n ^ ?s i:- 5x !# ^ n Hi 'li m s 6^' K ii 

II o H h 14#^fe{:*:»f >fT- (SC20) 1" €> V 7. ESUS 1* HKD2- 1 ( H Jfe 0ij 

83) Xmm ^ tl/c h h 22# tfefef^rrin- (068) ^ 5 ^ D -tr ;U {I J: U # A U /i . 
IS ^ f>l^ {}t 1)^ ^ -C ( ^ ijg 0ij 1 04 ) -C- fix !# $ tl /c h h 22I& i^k fe rr it ^: 2;{i: 
f# "t § CHOilir^ ^ O - > C68-6^: JIJ i.^/c * ^ life V^ T ( M f^'ij 3 5 ) tl 2d m ^ H fz 
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5: ffl V^ „ ^ CD M m f# n /c ^ - D -7 "i^ > , G4 1 8, Zmmf^^, NLH ( CIIO 1 ) 
tr o V ^ T PCR» rr It V ^ . m X m ^ i:^ m )n (D ^ (MM L , mm L fz^^ 
-f V - !i 141r^ #:»f it o -C (iD14S543 ( 5i|Mfi?'J 68), 22^m^W o v^ T 
(i Ig A t/'D22S315® 2.® (^S£0iJ2) CD it 3® "C' €. , ^ CD ^ ^ , NLH(CH01);|* 
(IfcV^T3®^T(DV-^-cD#^^*i"fiill$n;^c, ^-bdll hli^fe^i^^Stjy 
D - y =5: ffl V^ /i F 1 SHgf Hf ^ tf ^ ( H 5fe ^ij 68 ) . 50#I (D M « ^ 1?l $i b ^ , 

45^0 ( 90S;) (D ^ S (I t,^ T D - y (; ^ y ij ^ ^ X -t 5 3t L /c 2* CD 
f;$:®f>¥*^'M^$ n/c, 2;$:cD9^fe#:»f>¥{±^n^'nb h 14#^fe#:if>¥ (SC20). 

Hf >T- (SC20):& 0='22§S^fe#:^>t ( C68 ) 4 1^ B# U -f^ f S i: /i^' 5^ ^ ^ , 

(mmm\06) \1 h USS^fe^:^? (SC20):& t/ H h 2 2#^fe^*:»f>T-(C68)$:« 

( ^ ^'J 1 05 ) 151 1# $ n /c V 7. ESIffl fla 1* NLH ( CHO 1 ) ^ CD ^ p< 5 V X 
^{i (^ffii^yiO) ^-e^ L ^-JS (r J: U =fT o /c, Ti3EKi:LT{i (llli£^'J67- 

( 1 ) ) 51 Sz: $ n /c m f* a II y ^ 7 b ^ CD tt Si 55 12 !- J: 'J f# n 8 

mmm&^ m^-'fz. n-307f@co-aAM t /c^m, 32e<d^ ^ ;^ 

L /c, ^ V {i^ (I >-^T ?t 3fcK (ICR) S 5fe(D a (D cf> {I TT2^ffl flg S Jfe ® 

S ( ijg ^ ) (fo n €> *^ ^ 7()^ ck U W ^ $ n S , H ^ U T^c 32E CD e> ^ 
<b S fe CD -5 . -r , ESfffl CD m CD IS (fo <b 4a fH f* {± 1 4 

ET'S)o/t, c:cDi^m=l:'J, 14S^fe#:^>t (SC20);& H h 22#S^fe #:»f 

>t ( C68) 1^ 0# (1 f €. 1^ .^4 tt i5t a m . /c II 51 ? ?! v ;^ ESiM flS 
NLH(CH01){i^^ ^fl^^tg?:{S^LTV^5, l-^^-^V'^T.fSf^CDiE^ffl^fr 
^ fb 1- § tg » If L T -5 Z h fit I?. $ n „ 

^ft6~10®^CDNLH(CH01)ii5fe^^ v^'^T.J: UJ*JMU,JMrH4^CD^«ll h 
5^ y o yj > 70 J? t>" V 7. <Xi 5S n y >J > A fl a 5: ( ^ iilE 0'J 1 4) , ( ^ JS 

^J32). (mmmss) (if;&v^ELisAy4 t-^s u /c, ^291^71^ -t„ ,t;?is;i^cD 

H h At . 7 II ;& t>' A M dp ;^ ^ T ;^ llE r» T fjj ai tl „ M B -Jr m 
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$ n T 4- V W 7. A $1 It tiS ^ tl /c ^ ?a 12 11 h A J; U ffi o /c, 

$ n S ^ ± H h fit ^ H h II ® V ^ ^ A Met 'J IS $ n -5 /^ 7' U ^> 

h U DT-40^ JiS'S:S*L/it: h^fe#:*Wr>;^fli|^(lfc^v^THtlU, (D \^ h 

± ® 11 h 31 ? !I 3 - K $ n 5 ^ > /-^ ^ M ^ 1" S C h iii $ n 

:3p ^ V V f> C68 »f ® ? ilfeii ?: ( HJa^'J 68- (4) ) {I IB $ ^ 

/c -e 1^ i>f i- €> , C68 »f >T- ^ L . '?mBm-ri> ^ 7. ^^r, 

t^miL-^ n^. 'y 7. ^^iz i-f cQs m }n (D ?CR m^fr . fish ^ 
Iff i^mm 105) #m;u^$ns, ^^bd. ^Mv't77s^M=fe i4#§^fe#: 

Bf >T- (SC20) ?:^j$L?jlfe;t-r€.V'^7.^^i:SSBi-SCi:{Zcl:U, C68 if 
>t . SC20 Bf>t?:|lB^iI'K^^f-5v ^ 7. ^ ^ ( C68 + SC20 ) 'fe t# -5 C i: T- t -5 „ 
V ;^ (C68 + SC20) (I S h h IgAII, th IgSllSU^th IgAII/ 

5i IS ^ n S „ 

^29 



C-1 


840 


90 


1300 


150 


C-3 


560 


170 


470 


170 


C-12 


980 


650 


1700 


440 



(^JS^yi07) I: h 14#^fe#:^>t (SC20)S. t>' t h 2 2#^fef*Bf>t(C68)$:^ 

iz 'dE A L Ti^ m ^ n tz ^ ;< ^ 'y 7. 7l)^ h CO tiSh^ M ffa \:: h M ^ ^ ^ W 7' U K 
- V m f# 

( ^MmioG) X' f^m^ ntz ^ ^ ^ 7. c-10 ( nlhcchod tti ^ ^ ^ m 

30?i ) il L T HSA (I J; § 5t ^ ^ fT o , PBS M- L /i t h jflL m T Ji^ 7' ^ X HSA. 
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V . A3782) T :x > h ( Ti terMaxGold, Cytrx) i: ^ U T 0. 25rag/m 1 
(DnS^m'i^^ mm L . 0.15m 1 ?: i£ T £7) at3tif;Tr !^ SO. 05mlo o 20 L 

fz. :i m 7J1 1$ C IH] ^ ^ U ^ CO 2 1 B m (1 20 @ CO ^ 5g 5: o ;t „ ( H iiS 6 1 ) 
* 6 V ( ^ M 66 ) C tie . 1 00{g ^Hr L /c Jt ■?» 4^ CO fn HSAK ?@ M ^ 
L/co 11175 ^i", JfCHSAli h Mf*JS^<7)±#*Sjif ^ tl/c/cfe, 

C30B a (^PBSil-^^ L /cHSA^ L (^Jte<?iJ66) (1 V ^ /^ ^ 7" U K 

-■7 i'^mi^ ^ u - =.iy y ^ /-^^^ IfflcDHSAi^Mfi^Jh h/i^Id^ot: h 

^ m ?> ^ u - y ^ n fz . 

znh(DmM:^V. —U V V DT-40?ffl M^M*L/cH hS^fef^ckU^mi" 

( mfe#J 106) -CM^M ^ n/c ap ^ 5 V '^7 C-12(NLH(CH01) S ^ ^ =7 ^99%) 
® ^ M =k U (Tomi zuka ^ , Nature Genet i cs, 16, 1 33- 1 43 ) (l IB «c; $ }S 1? 

FISH^W fiCTomizukaib . HU IE ) t*^ o T fT o . 50f® CTD ;^ ^ U /c ^ . 

h COT- 3?'-rXi-S2;$;®®35:U;^c9^fe^*!:^^0;KIS{± 
21{i (42%) I:- o „ C « 2* « -^fef* »f >T- (i ^ n-fm4^S^ Br >^ (SC20). 
22||^fe#if >T- (C68) h # ^ f> n S , ^'^^.XvV'^^'f^lffliat^fc^ 

v^t:2aco^fe#:if>T-*^'^it^n€.z 

(HJS^'J 109) 14§§^fef*gP^»f>VStJ^'llh 22^^fef*gP:$:J-if>T-?:{^ 

A L T ft L ^ ^ V V 7^ *^ lb ® lis SI iJt 11 ( GM2 ) {3 ^ T -5 t# 5S H h M 
^ ^ /^ ^ y U K - V « ^# 

(Ulifef;!'!! 84-( 3 ) ) I;- !# /c -< 7' U K - ^ 96wel 1 ^ U - h ^: iTJ l^T G418 
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utET -TsMiRm m L . ^ (D mm^p (D mit ( mmm 84 - ( 3 ) ) {z v ^ el i sa 

{3 T ;x ^ U - - > L „ PS 1^ -?fir (I T ^ □ - n > L . K f* ^fe ^ -f :7- 

n /i ^ y ^ p - ± in GM2 {z S ^ f 5 i: ^ SSIS U „ 

JJi. ± <^ IS 1^ =fc U * ^ p< V V ^ {r I, ^ T It ii m /I (:d py' > i'' U Ti- K GM2 {I 

■r^m&^mitmm. mmxm^ ^ h (DmmmB (asiaio-cMi) ^zm-t 

(HJfe^ySS) T-f'^M ^ ti/c Tc V 7. HK232 {Z^fif U T > as i a 1 o-GM 1 d J; § 
^ 5^ -3 „ T ■v' :x > h ( MPL + TDM Emu 1 s i on, R I B I I mmunochem Research 
Inc., R-700) ^ 2nil ® p n 4^ A • ;^ ^ y — ;l/ (2:1) (I j§ L /i „ 2iiil 
(D n P 7^^ A • p< y - ( 2: 1) U /c Img CD asialo-GMl ( ISOSEP AB. 

65/12) t-M-^ L t^, U-^ i^m ^ i- ^ U y ^ :^ ^ IzJf^ L . n — :$?U— aiy^.-}<^ 

— ^5? {I T ^ i± PBS 2ml iP L ft Vortex 5 ^ "t^ - ffl V ^ T ^ L < 

mi^L. mmm^muL fz (Gg4-RiBi), ^(d o.2mi ^ ^ ^ 7.mmiz soof^g 

Ofil CD40 Mf* h t. «r L /c „ 1 jlP^m {I ^?JM U , (^ffi^!j84) iZ 

V^ ELISA J; U M{*fffic7)± # 4 ifSig L /t, ;$& 3g 2 m^ik^zmmm (Gg4-RIBI) 

^^l$!3«M^^L. [HlBtilSAtg^Offl^Ath IL-6?:^T{Z}±*fL/c. M 

^^^s. 2 B^izmm^m 0 tti L . (mmm 24) izu^^mum-^L. ^^-(y'v 

K — V =5: {^M L /c, 96wel 1 -f U - h ^ m^^X G418*SV^(iG418i: puromycin 

-c-3iiRj:g« L , ommm^ (DtKPf^^ (mmms4) izm^^ elisact 

^ ^ U — — y ^' L /z . ^ fz 0. 15mg (D asialo-GMl t 1.5mg (D 
Galactocerebroside t 1. 5mg CD cholesterol ^ 2ml C0^PP7h;l/A- y 

— ;U ( 2: 1) {C 15? L $2 *i L /c , 100ml £0 PBS MIS ?^ U EL ISA y 1/ - h {I 
1 we 1 1 ^ /c U 1 00 ^ 1 ^ -a L [SH=Ei {b L /c „ {■^ M L ^ U - h ^ M ffj L T EL I S A 

cfc -5 ^ ^' U - - > ^ fT o , J^i. J: 2 ffl CD ^ ij - - > ^- -c- ISi ft L 
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well (DmM^i: □ - — > ^' L /c, m as i a 1 o-GM 1 li h I gM In f* ^ ^ /W y 

V K - ^ is SI ± nt 4 WW m m m m t R ^ ±t y u - V -< h ^ h u - j; u )w 

rr L T'c S HI , H 1 V # jg Sll )ja ib ^ H 1 V ^ IB] fla J; (J ^ ^ 1- -5 ^ y ^ □ - 
.(l/ M * ^ ^^ -r y U K - ^ 1 ^ n - > t# /c , 

1-^ ± (D S ^ ct U * ^' "7* Tc 7. T ffi M M T' * -5 Asia 1 o-GMl C 

-r ^ ^ ^ h M M ^ ^ U K - ^ b 4a -S Z v ^ ti . t# t> ti 
/c h mf* H 1 V ^ ii" CD # ^ (D ffi SI ^ ^ ^ § ^ 

(^mm 111) t h 14#^fe#:gP:5^»f>tS:tft b 2 ^ ^ i:^ ^ jj- m }i ^ 

^ /N ^ y IJ 1< _ ^ ^ 

( HM^d 85)-C-f^SS ^ tlTc 8 ili^£D Tc ^ 7. HK492 IZ M L X . ( 84) 
(HiS^J 85) cD:S-ffi{::^ W t h TNF-a S L ^ 'J H - v 4 {■^ M L /c , 
PBS !I L /i TNF- a i§r^ ID »(D 7 /-^ > h ( T i t e r Max Go 1 d, CytRx) 

lE^/cU 25/Cig^5gL/i,^80ar^{r^/co-C2A^f5 3jir^P^Pi 

js « If ^ s L . ( ^ ss ^ij 86 ) o T /^ y 'J K - V ^ u . m {* ^ 

14 31 ;i/ (D Iffl ^ □ - - > ^' L , M TNF- ct h i gG/ /c M H ^ ^^ K 

* Iffl » t?" 31 Jl L /c ^ X CD fij fT 1^ . ft 1^^ fo^ J; 6^' ^ff 14^ ttJ ffi ^ CO ^ * # # 

M m ± (o ffl rt M ft 

* ^ J; U > ^ - S ;t (i M I5t CD ^ ife ^ f* ^ /c ^ c7) K >t 4 iJS }^ L . M 

* m {:: J: U . - ^ /i fi ?S (D ^ 3fe 3^ S (i cD rr >i- ^: {5i L . sii 
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* ^ 0S (1 =k U . 4^ ^ < t tj 2 M CD H -It « {k ? A^' fig ^ n T v^ s ^ -ft # #g 

(DMB^ ^ -^ts' ^ ~ ^ fz i^m^(D9\-M-m^i^ ^ li.^ (Dm }i ^ m X ^ ^ 
^m-mf^t: L X mm (D m ^ m m ^ ^ z t ^ u, ^ - ^rzitw.m.(D^^ 

^ ^ ^ ^ n hm^trzii^(D^m(Dmi^, mm. ^ fz itm ^z ^ x . 
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IS >1< CD |g H 



PCT/JP99/04518 



1. ^ ^ n fz ^ ^ m ^ it $> ^ ^ut ^ (D m }^ ^ ^ m -r ^ M (D i"? m m -Q 

* o X , T IB ® X g : 

-b ;l/ ® li ^ J; U l@ IS) ffi ^ X. 5^ ^ ® S 1.^ ^ iff IE ^ 3fe * -5 v^ 

(b) Bufat@[a]ffi^x.S^I$®i^v^|fflJJa{z^^^,^-C. BuaH^*S^fe^*:$)Sv^{i 

# A ^ {I J; U , ft! IH M ® gP ffi i; V - > ^- ^ ^ X II , fc^ J; t>' 

( c ) Wi m m m m. A. m m (D m m ^ iz ^ -c . mni^^m^^ ^ i> it 

^ if L (to 5 X II 
=1: ^ t.' BU IB ?£ „ 

2 . X @ ( a ) fe^ J: t?- ( b ) ^ m fz m ^ CD m m m. m ^ m m (D m m m ^ ± 

mmm-^ L fz'ik. xm (c) ^fTe.it*]fiiiam®:&)£, 

^ ?> m mm 1 SB m o & , 

6 . ifi 1^ Iffl t h Ji^ ® III 1^ CD Iffl g§ T' * S ft ^ Ji 4 SB m ® j£ , 

^ - ® # A {- J: u Bu IB X □ ^ 7 mm m m CO ^iiLiz m X ^ n ^ m j^m 
1 IB m ® ^ ^ o 

8. 7^D^Tia^JCD*A^n/cgpfa{lX^^^-tfL«)-5l»*Jl2fB«CD^r 

9 . ^ - y ^ ^ > ^' ^ ^ ^ - f4 S 6^ M ^ X. iP ^ ® J? M mm ^ 

- ¥ > ^ ^ ^ - CD # A ct u flu E g-p fi ^ a*j ,m ^ A p 5^ © f& 
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10. iiim m &^ mm m (D mmm^^i ^ — Y ^ ^ y </ ^ ^ - (t^ 

# A C: * S vMi J? A fit; . gP ffi # S ffi i$ x. ^ ^ =S: T- t -5. ^ ^ 

^ - IS M X. ?A $ ® ]« HH M C # A L , Su IB gp fi ^ 65 M ^ x. ^ ^ ?S 
tt'SrfgJ^itLibSz: iitrj; gP^ii^^StjMi^^®m®iSiiSB^iJA^'«£A^ 
n gp C v> T ^ * 9^ * S i,Mi ^ © if >T- ^ ^ d; / * /c (i K 

^ ^ if L <!t) ft ^ Ji 9 f s m )^ „ 

11. $5 ^ ?a ^ CD ^ ^fe §^ * ^ ^ CD ^ >t ® -e ;b ti -5 © -e * 

sit*Jiiois«i(D:S-?*, 

12. m^cD^3fe§fefe#:7!)^ llIM(D^tl*^fe-C'*Sit*JSll|H«cCD:S-?*, 

13. l^acD^!|^*JthT'*Sit*II12SE«fec7);8-i*, 

14. miStCD^^^fe^^;^)^ ^S®^!j^S^-U-^)§|f*Jlllfa«JCD;^i*, 

15. mm(D >^^t^\i hfc^=l;t>'v'i'7.T'*Sft*iIl4iB«4«S")£, 

16. ^J^;0^\ ^*^fef**§vMi^(DiTiti:*S[lIM^^^¥cD]^VNiBJ3&{; 
**i-55fefe#:a)P^T'ff^tl5=fcOT'*-5IS*]110fH«4CD;5"?£, 

17. gPfi!|^SS5lfi^^^^*^C r e^^-U5)^|f*Jl9iE«(7)^i*, 

18. gp It ^ 6*] II ^ ^ ^ ^ © I?, si S2 JiJ L o X P Sa ?'J -C- * -5 IS * 9 sB 
IK CD ^ j£ , 

19. tB II M ^ ;1 ¥ CD S v^ Iffl JiS K 14 ^ Iffl M ( ESIffl JiS ) T- * -5 IS * J® 1 IB 
« CD ^ , 

20. ffi mi ^ ^ yjj ^ CD ^ t/^ Iffl M - 7 h U DT-40|ffl X' -5 IS * J® 1 IB Ife (D 

0^fflJia^jiifei-€>xg^^ ^btz^t^'lt^jl 1 iBmcD^i*„ 

22. X^fe=fct>'/*;^c(i$E^?:^b;^c^3fe^fef*$)-5V^{i^(D»f;^^^ 

23. V-;^-jt{5^*^^M»14MfK?T-*5st*Jg22gBI!cCD^r?£. 

24. — ij — mB"?- -b^i^ U :y =7 ¥ ^^(Dm^n% ^ % (green 
fluorescent protein) iS {k 7- * ^ Mi (D ^ #: jig -? * 5 ,Ti? Jl 2 2 
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25. ^ ^ Sfe * 6 v^ ^ CD rr it H h m X- $> ^ m >^ SM. 1 la ic CD ^ ?^ . 
(a) ^^$fefef**5v^{i^CD»f>^-?:^^*»^ i^D-lr^U^f^ML^ ^ ^ D -fe ^'l' i: (D ill 

{itg[lIM^;l{; J; U ^^^-^ jf Ai-S C h J; U . lu IE F>ff M © gp {i {; v - 
(c) luia^BIsIffi^^Si^CDK ^,^|fflM{lfcH^X. BUBa^*$fefe#:^-5 (.Mi-ecDirit® V 

{^^L. ^5 n-t;Ui:cDm^{i cfc U . mt^(DX^^t^mim^^\:,tz^^yk^^h 
^.vMi^cD^it ?:^{b^tgi4^{^^t-r§^^h h»!|^lffll&{r#A$-y:-5XS 

27. x^ (a) is ^xf Xh) ^mtzWL^(Dmw\m.i^^^w^(Dm^^^mm^± 
mum^\^tL'^. xg (c) ^ n o m^TKiQumcDis m, 

28. ^^<D^ilnI|fl^x.^^CDi^V^|ffl|^;6^ S^cS^*^fe{*^^l,N{i^CD 
»f>T-?:«^i-§tCD-U-^^it*lM27§am®^}i„ 

^^-cDJfAfiJ; UhuIHxPp< TiB?!JA^'f;fMcDgpfir{z^A$n€)tl*:K 
26tam CD ^ , 

30. ^ n ^ T Se CD « A $ ^ gP {I ^ ^ 5: ^ -tf L i?) ^ |» ^ II 29sa m CD 

31. ^ -Y ^ ^ ^ - ii^^ii.nmmm.m^mm(ommum^^^. 

m. BE m Tfx m (D iinz m X ^ ti m >^ m 26B m (D ys m , 

32 . ^^iiL'm mmm.i^ m<D m m mm ^ ^ - y ^ > ^- ^ ^ ^ - cd 
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i$ X t m $) ^ ^ut m X iz ^ ^ iiL ^ ^ m m. ^ X m m ^ m m ■€ t ?> ^ ^ 

^ ^ mm-\± L id ^ z. t iz ^ u . BiiL'^^^mmm ^mmcDM m m # a $ 
ti tz ^iiL iz ^ X ^muk^i^. $3 ^ (D m )n (D ^ v y t fz 

f t * Ji 3 2 IH « C75 ^ i£ . 

34. $im^^ . ^ * ^ * S ^ CD W it i: ID II ^ ^ ^ ^ ® Iffl M fZ 
**i-S^fe#:cDP^T'fTt3n5 =fc ©T'$)Sft*Ii32sB«40:i5")S, 

35. 3 U n m m mm X m m C r eS^^-C'$)5It*Jg31iHtfe®;S-j£, 

36. nmnmmm.m^mm(DmmM^^\:b^ L o x p le ^ ft * n 3 1 is 

m CD ^ , 

37. 1^ Mgl <gj ^ CD i« l.^iB as ;i)iKtt#lffl (ESIfflia) T' -5 IS * Jg26 

la ^ CD :5- j£ o 

38. *B 1^ #1^ Sil ^ (D i« IB ^17 b U DT-40iB IS T' S) -5 ^ * ]® 26iH tfe CO 

i£ o 

39. ^ ^ fc^ J: t>' / ^ $E =fc b ^ ^ ^ #: ^ § ^,^ ^ CO Iff Jt ^ ^ 

40. ^^fcJ:t>'/^;^c{i|EM?:*febfc^3lS^fe#:^)-5VN{i^tO»fJt?:^ 
i.* Iffl Jia CD M V - - at {k ? CO 3g {I » < CO T' * -5 If ^ ;I 391H «4 

CO 

41. V - ;^ - 51 {5 ? ^ if ft 31 ? -C- * S It # J® 40|a CO ^ , 

42. V-;^7-jl{K?*^'yi-7>i5'v'>'**cD,1Sifem3t^>^'^^M (green 
fluorescent protein) at ? * 5 v^ <i ^ CO S$J ^ 51 ? T? -5 si * J® 40 

IB CO ^ „ 

43 . X 11 ( d ) T , 'fS IrI -ffi ^ ^ a ^ CO Iffl JIS ;()^ C> = i7 □ -t 4 
ML. ^5i:^D-t;Ui:cDili-&{;J:U, Huia^^*5J:t>'/'S;^c{i$5J^«:^l: 

^1- 3fe ^ ^ 5 i/Wi ^ CO rr it 5: CHOIffl flS {i ^ A L , J;^: v^ "C- , IS CHOiffl US i)^ 
h ^ ^ u -^r Jl ^£ i^f^ L . m^^n^jltcDm^izJzO. m M X ^ J: Zf X 

^ f~ it ^ ^ ^ i> fz 9\' m ^ $) ^ (o m ^£ it ^ m ^ -t 
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?> m m ^ X i± ?> m >^ m. 26ni m (D m , 

44. ^ tt 5: ^ -r 5 in fla K # IBI Ife ( ES*6] ) "C- -5 If * Jg 2 6 SB tic 

> ^' ffi -r XS. 

(d) lulE®X^fc^ =fc t>' / * /c^il5M^^l;/i^^^fef:^^)-5^.^^i■^©^>^r ^^t^ ^ 

-rsxg 

47 . X g ( a ) is j:zf ( b ) ^ m fz u ^ (D m m m. ^ ^ ^ m (o M m M ^ ± 

^ifflflaife^L/h^. XH (c) 5: fr o If *Jl46iB«c©:i?S, 

48. m ^ <D m m m ^ 9jb m o M m M . m ^ ^ m ^ $3 ^ it ^ (d 

49. ^ — y 7" ^ > ::7' y< ^ ^ - y- u pi 7 ^ ^ ^ . m ^ - y 7- -< y ^' ^ 
^ ^ - (D ^ X ^ 0 m B 7" u ;t 7 mm fjt m (D ^ iinz m X ^ ti ^ m ^ m. 

46iH it )S , 

50. T- a ?i 7 m m (D m X ^ ti tz ^ iinz X ^ ^ ± ^ L ab ^ m m m i9B m o 

in m o 



203 



wo 00/10383 PCT/JP99/04518 

5 1. - y T- -r y ^' ^ ^ - ^ iiin m ff!} m.^ ^ m m (D Vi.mmm ^ . 
m ^ - y ^ > ^- ^ ^ ^ - (D # A (3 J; 'J Wi B ii. 'i^ m m & ^ ^ m m (D m 

M @e ?iJ f/f M CD fi # A ^ 4a 5 it * JI 46ga ic s , 

52. ^iiin mmm.^ xmmommm^^i ^ 1^ - y ^ > ^' ^ - (d 
^ - ^ m m m. m ^ m <D m m M m X L . m B ^ iiL m m &3 m.m ^ m m is 

n /c {z fc^ T ^ * * S V ^ (i ^ CD »f it ^ ^ =t 6"^' / * (i $5 

54. mm^K ^^m^it $> ^ ^uft (Dm }i- 1 mmm.m ^mm(Dm^-^ mm^iz 
^ m -r ?> ^ ^ CD m X' ^ n ^ t, (D X' $> ^ m ^ m 52fim <D m . 

55. ^{iin ^mm.i^ ^mmii^ C r eg^^T'*Si»*®51iH«<D:6-i£o 

56. gP ift ^ 6*J M ^ A ^ ^ (D IS fi Sg M Jb^' L o X P iB ?'J T' * 6 W * H 5 1 |H 

«4 o & o 

57. mmm.m: ^mm<Dm ^^mM^^^itm^m^ (esmm) x- ^ m^m^e 
BmcD:^m. 

58. m m m.i^ X % m (D M m m - u h V di-^omMx * s it * JS46gH« cd 

„ 

59. ^^S5J:a^'/'S/cttlS^?::£l;/c^*^fei^^€.t.^{i^(Dif>T-^^ 

m M ^ m ik -r ^ Jim ^ h i^^t^^m^m. 46ss m ® ^ & , 

60. x^is ^ tf y t fz itmm ^ ^ \^ tz^^m^i:^ ^ itt (Dm )^ ^ 
t^'mm.(Dmm^^ . - - b cd mm. m < t, (d x ^ ^ m m m 59m m 

(Di3m. 

61. X' - ;^ - a ? ^ m if 'It a ? T' * 6 at * S 60iE is ® ;5- ^ , 

62. V - ;^ - jt {e ? ;t 7 > ^ ^ y S * (73 :^ ^ :5? > y-^ ^ (green 
fluorescent protein) it 6 vMi ^ (D St ^ 3t Is ? T- * S gt * IS 60 

la ic CD ^ & „ 

63. X g ( d ) (I T . -I^Ei In] M ^- ^ S?) ^ <73 iUv^ Iffl M 5 ^ □ -tr ^ flH 
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/c^*^fefe^**SV^{i^©»f>^-?: CtiOm MiZ^ . '/X^^X' . U CHOIffl U i)^ 

64. t b lb S ^ © ^ Jia E * /i {i K ^ JiS S * CD H *ffl Jii -e * S It * 

1146=5 « ^ iS, 

65 . b h Kj Itl S Jfe © #ffl M 1^ ^ fiSc S ^ CD i$ « li -C- * 5 If * 
3S46iEm® 

66. baj!|aS^CDiBia;6^\ fl&J,^*^CD^^^iffl!aT-*^f|*]S46iE«c 

CD 

67. ^ * ^ {* * -5 vMi ^ CO ^ >t /&^' H b S ^ -U- $) ^ It * IS 46iH m CD v£ , 

68. ^*^fe#:^S>.Mi^cDif>T-cD^^(rJ; U^L;/c^fe^*:if>T-^«i^ 

69. X ^ {C J; ij ^ b /c 9^ »f >t 

( i ) V — :^ - it ? *5 J: t>' T- D ^ 7 is ?|J « J; t>' / * (i 

( i i ) ^mm(Dmi^mn 

70. wiWico ^^yik^w h i> i^'t com )^ (Dm(Dum\^ ^ u ^ i; /c,m gi a 
7 1. II X. ^ ^ ^ 

( i ) V - - jI e ? *i ck t>^' X □ p< T id ?|J . i t/ / * /'c 

(i i) ^^'m^mm.i^^mmo:>mMmm 

^^i-^=fc<D-C-*)Sit*Ig70iE«cCD#^ll hllltl. 

72. MM^^*$fefef*CD{^Jt*\ MltllfflflacDMP*3(Ifcn^Tffi35; L/ct;CDt;S).5 
l»^lS70iEmc75#t^ b hliJft^. 

73. ia^x.^5l5S^fef**^'t: h *^T-^)SsS*]®70sE®cD#^t: hi/j!}^. 

74. MMA^3t5^fefef**^'tl h 1 4 t h 2S^fef*S5|5T-*-5|t5^JS70IEm 
cD^t^t: MfttJ. 

75. M^x.^3fe^fef**^'t: h 1 4#^fef*h t: h 2 2 S^fei^S^fe-c-^ S 3|5}?IS70|E 
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76 . ^ i^m'&i^ii^ ^ h iAi^m$u.'Am^ t mm I 'AB ^ ^ m * 
miom m -^^ \^ h m'^. 

77 . ffi ^ A ^ 3fe ^ f* t: h mi^mmmB'? t mm K mB"? ^ tj m M 

78. V'^^-e$>Sft*]S70SE«<D^^b hliitl. 

79. ^Sf&MT *€.ft*II701Sic®#^h hlfi!!^, 

80. i^-ei)6if *iI70aEffi®#f t: hlijl^, 

81. t ^ys^-e^5ft*]®70BH«^o^^t hiftl^, 

82. A^-es>5ft*]S70fE®o^^ti hiiti, 

83. h U -C-«>Slt*Il701E«cCD#h hiiti, 

( i ) - ;^ - it {e ? ck 5^ o T BE . S5 J: t>* / ^ {i 

:b>m X ^ t:h^fe<^(Dii'^^<i:t,-gPcD^l3^^#t;B!jIE,m^^ 

85. iBJi&ft5T-^ 3fe ^fe <it: * 5 (i »f Jt ^ at ^ -r -5 ^ S -C- * o T , TIE 
X S : 

t ;i/ h (75 iij ^ {I j; g [W] ffi ^ X. Jjj $ © ]S i.^ Iffl ^ fri IE ^ * ^ S) -s 

( b ) mi IB ffi |s] M ^ ^ S& ^ CD Iffl {I *5 -C , lu IE ^ 5fc ^ S {i 

^iDWJt(7Dp;fM<Dgpfi,:i^t>-/X{iSuiE^i[Riii^A^^(D;ai.^^ia{iS^ 

1" S 9^ -fe -f* « P/f M c7) (1 ffi |l] rfa ^ X. (I j; ij ^ - y 5^ < > ^ ^ ^ - 
# A -r 5 z i: cfc 'J . maipJrMcon^iiUZT-^i/^'^m-rJim. J; t/ 
(c) Bf^iEtSPlfflJ^^^^cD;^^,^iBflS{Cfc^,^T, |fiBE^*^fe^*-5<.Wi 

^ t> Htj 3E ^S" r£ o 
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86. t h 1 4#*>5>.^{i2 1 SS^fef;*:fi^(D-fe > h T BB^J =k t>*^f4i|^^61]MM 

87. ffi ^ SI] M ^ X. ^ (D IS li 12 ?|J a 0 X P @S ?|J T' ^) S It 5)^ JI 8 6 IS «!S ® A X ^ 

* 5 ^ (i ^ »f Ji -e * o -c. 

( i ) -7 - ;^ - 31 ? ck r/" X □ ^ T Se ?ij . ^ -(J / \% 

( i i ) ^5 fii # s a ^ A ffi^ ^ CD is !i le ?ij 

89. t: h 1 4#^fe^^:^Jtfcckr>'t; h 2 2#^^f*^>t$:^OIt*]g88 
C HE «c « ffi ^ X. ^ S IX'^^Wm ^ . 

90. tl h 1 4#^fe^^:Kj^fcJ;a't: h 2#^fe{;^if>^$:^t.»l»*3g 888H 

91. t: hmf^^SIIiife^*iJ;t/t: hM#:MmAat{K^^^t»i**JB88fH 

92. H h Jn a m jI ^ J; t>* t: h i5t M 11 /c 5t ^ ^ ^ t,^ It * ^ 88bE 
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PCT/JP99/04518 



vo 



2 



Q 

oo 
Q 

Q 



D 

oo 
O 



to 



XXX 



X X 



X • X 



X X 



XXX 



XXX 



X X 



XXX 



X X 



XXX 



X 



XXX 



XXX 



X X 



X X 



X X 



XXX 



XXX 



X X 



X X 



X X 



r- r- ^ 
O r- 

— ^ 

CO CO p> 



r*-, -i-d u-k wn 
^ O ^ ^ 
p> CO CO 



#! '^3 f4- 
SI ^ IM 



1/71 



wo 00/10383 



PCT/JP99/04518 




2/71 



wo 00/10383 



PCT/JP99/04518 



^:^y-^^7. (K22-) 
I I 
C 12 11 10 9 8 7 6 




3/71 



wo 00/10383 



PCT/JP99/04518 



□ □ 





4/71 



wo 00/10383 PCT/JP99/04518 



K 

rri n 
LUI I 



< 



CD 




CO 
CO 



CVJ 
OJ 

cvT 



A 

□ 

iv 
/// 



CO 



I 

■PS 
I 

□ 

I 

AJ 



< 



LO 



5/71 



wo 00/10383 



PCT/JP99/04518 




6/71 




7/71 



wo 00/10383 



PCT/JP99/04518 



1 2 3 4 5 6 




8/71 



wo 00/10383 



PCT/JP99/04518 



1 2 3 




10/71 



wo 00/10383 



PCT/JP99/04518 



CQ isi CO 



A A [V 

I— Q. CZ S 




1 1/71 



wo 00/10383 



PCT/JP99/04518 



ioo%n 



itti^ 50%- 



0% 



ICR 



+G418/-G418 



19% 



40% 




52% 



K3-2-1 K3-2-3 K 1-4-1 



m 12 



12/71 



wo 00/10383 



PCT/JP99/04518 




13/71 



wo 00/10383 



PCT/JP99/04518 



EI 14 




0 8 



14/71 



wo 00/10383 



PCT/JP99/04518 




15/71 



wo 00/10383 PCT/JP99/04S18 





1 6/71 



wo 00/10383 



PCT/JP99/04518 




17/71 



wo 00/10383 



PCT/JP99/04518 




18/71 



wo 00/10383 



PCT/JP99/04518 



EI 19 




2.3kb— 



19/71 



wo 00/10383 



PCT/JP99/04518 




20/71 



wo 00/10383 PCT/JP99/04518 



Q_00 CD ^ ^ ^ OD ^ ^ OD 

CD 1—00 000)1— 000)1— C\J 
^ CSD OOOJ C^^i— 1— CUi— 1— h-. 




21/71 



wo 00/10383 



PCT/JP99/04518 




EI 22 



22/71 



wo 00/10383 



PCT/JP99/04518 



II 23 



Sm,Kp 



RI.X,RI \ , 

iiK-^w 



LoxP RI 



STneo 



X,Sca,Sfi,N 

K 




Ikbp 



HI 24 



(X) 



B 



RV 



X RI 



2kbp 



-i 

B,SII 



pBluescript 



EI 25 



J/c l~J/c5 



Ck 



2kbp 



1 



RI 



1 

sn 



Bg2 



Bg2 



Bg2 



X RI 



pBluescript 



23/71 



wo 00/10383 



PCT/JP99/04518 



26 



probe 

-hi — 



RI 



X 



2k:bp 



RV X RI 
LoxP-STneo 



X 



B, N. SII pBluescript 



H \ 

N, X RI SII 



27 



RI 



RI 



J/c 1-5 



C ic 



SII 



Ba2 



X 



Bg2 



RI.X 
UK 



RI 



Bg2 



2kbp 



pUC18 



-4 

X, Kp 



X RI SI 



X 



RI 
RI 



probe 



24/71 



wo 00/10383 PCT/JP99/04518 



00 

M 



n 





i i 1 
1 1 1 






in 






m 
















11 

II 




25/71 



wo 00/10383 PCT/JP99/04518 



CN] 



CO 



VO 



oo 




CO ^ 



26/71 



wo 00/10383 



PCT/JP99/04518 




JkI-5 



Ck 
< > 



RI 



SII 



Bg2 



Bg2 



Bg2 



LoxP-PGKPuiro 

Kl <J1 

X RI,X 



RI 



2k:bp 



pUClS 



X.Kp 



X RI SI 



RI 
RI 



RI 



X 



probe 



mm-m : 

Kp: KpnI. B: BamHI. Bg2:Bgl2, RI: EcoRI. RV: EcoRV, N: Not, SI: Sail. Sea: Seal. Sfi- Sfil 
Sm: Smal. X: Xhol. {X):^ i^V^C^ ^ - E&JRcoXhoI-KJrrE'Kfi 
dK:KpnI-fcJ] WmtL ^ M ^, dX:XhoIg] Etlf gRfi ^ m ^ 

(^Ti^'^iSall^ri-^kf^SmaltD WSBfi t IS-^. (Sl/RV):Sair¥f^-f[:mEcoRV^arrSBfi t 
B.nM^-yt : pBluescriptSKII(+) x 7t:{±pUC187*7 X I KDNA 



<3C> : loxpS£??iJ 



27/71 



wo 00/10383 



PCT/JP99/04518 



C3 JO 




JO JO 



28/71 



wo 00/10383 



PCT/JP99/04518 



EI 33 



1.2 




29/71 



wo 00/10383 



PCT/JP99/04518 




30/71 




31/71 




32/71 



wo 00/10383 



PCT/JP99/04518 




33/71 



wo 00/10383 



PCT/JP99/04518 




wo 00/10383 



PCT/JP99/04518 







i 


CO 






4- 


11 

(32%) 


14 

(34%) 


13 

(52%) 




M 


1 






CO 




15 
(94%) 


cn CO 


13 
(81%) 


, — t 


1 


o 


o 


o 




15 
(100%) 


16 
(100%) 


15 
(100%) 


m 


1 


o 

CO 


CO 




J_ 




21 
(43%) 


»— 1 


M 


1 


T— 1 


o 


T— 1 


1 


30 
(97%) 


30 
(100%) 


31 
(97%) 


m 


1 


CM 


CO 

oa 


CO 




11 

(21%) 


12 

(30%) 








o 


o 


CM 




30 
(100%) 


30 
(100%) 


41 

(95%) 




16-5 
(Fl) 


17-8 
(Fl) 


17-23 
(Fl) 



35/71 



wo 00/10383 



PCT/JP99/04518 




(6-1) 

m4o 



36/71 



wo 00/10383 PCT/JP99/04518 




37/71 



wo 00/10383 



PCT/JP99/04518 



CD 
CM 



00 
CM 

:^ 

X 



CO 
CM 



Q 

< Q 

o iK 

©I < 



Q 
iK 

< m\ 
o 

=•11 ''^^ 



iK 



llfflll P4H 
ttttttl 4^ 



+ + 



+ + 



+ + 



CM 



o 

CO 



LO ffi^^ 

T- CM ajv 



LO 00 



CO 
CD 



O 
O 



oo 

00 ^ 



E 



CD CD 

E E 



AJ AJ AJ 

•fr -fr 

m m m. 

m m m 



ixl 
G 

AJ 
Q 
iK 

<r 
1^ 

G 
_i 

G W 
K I- 
^ Li 



A 



an imj; 



38/71 



wo 00/10383 



PCT/JP99/04518 



1000 



100- 



mg/1 



10- 



t 



0.1 



+ 



0.01 



o 








zr 




JO 




3 




2] 


"n 


(D 


ZT 




ro 




3 


X 


X 




CD 


§: 








o 


O 




X 











o 



ro 



O 
cn 



13 43 



39/71 



wo 00/10383 



PCT/JP99/04518 




40/71 



wo 00/10383 



PCT/JP99/04518 




41/71 



wo 00/10383 



PCT/JP99/04518 



6 



-Ig A 

— D22S315 



— D22S280 
•D22S283 



D22S274 



DT40/#22neo 





' 52-1 


52-18 


Ig A 


O 


O 


D22S315 


O 


O 


D22S280 


o 


o 


D22S283 


o 


o 


D22S274 


o 


o 



tl h22i 



0 46 



42/71 



wo 00/10383 



PCT/JP99/04518 



pBS-TEL/LIFPuro- 



LEF 



FGKPuro 



(TTAGGG)n 



pBluescript 




LIFl. 



PCRM^ 



.Purol 



1.7 kb 



Sail 



3.6 kb 



6.3 kb 



0.9 kb 



Sail 



m 47 



43/71 



wo 00/10383 



PCT/JP99/04518 



T 


O 


o 


O 


o 


' X 


oo 

CN 


O 


o 


O 


o 


X 


s 


o 


o 


o 


o 


1 o 


CN 
CN 
CN 


2 


2 


o 


o 


1 ^ 


CN 
CN 


f- 

2 


E- 
2 


o 


o 


2; 


OO 


o 


o 


o 


o 


X 


r- 
o 


o 


o 


o 


o 


X 


VO 


o 


o 


o 


o 


O 


OO 
CN 


o 


o 


o 


o 


O 






en 
CO 
«N 


v-» 
r>> 

CN 

CO 

CN 




CN 






CN 

Q 


CN 

/-> 




CN 

Q 



X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


O 


o 


O 


O 


O 


O 


O 


o 


O 


O 


NT 


O 


O 


X 


o 


O 


NT 


O 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


O 


X 


O 


O 


O 


O 


O 


O 


o 


O 


O 


O 


D22S28I 




D22S277 


D22S278 


D22S283 


IL2RB 



X 


X 


X 


X 


X 


X 




X 


X 


X 


X 


X 


X 


X 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


X 




O 


O 


O 


O 


O 


X 




o 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


O 


O 


O 


X 


O 


O 


O 


O 


O 


O 


O 


O 


O 


o 


D22S272 


CYF2D6 


< 

5 


D22S282 


D22S274 


ECGFi 


ARSA 



D 









o 








oo 


m 


(N 




cs 


oo 


CO 




CO 


(N 
cs 


CN 
CN 


PL. 


CN 


Q 

H- 


Q 




O 









CO 


CO 




r- 




CN 




cs 


CN 


CO 




CO 


CO 


CN 
CN 




CN 


CN 
CN 


O 




Q 


Q 



CO 
CN 
CO 
CN 
CN 

Q 



CN 



CN 
CO 
CN 
CN 

Q 



Q 



< 
3 



oo 

CN 
CO 
CS 
CN 

O 



cs O 
Qpq< 



-H- 



D 



CN 
<N 



00 



44/71 



wo 00/10383 



PCT/JP99/04518 




45/71 



wo 00/10383 



PCT/JP99/04518 




46/71 



wo 00/1 0383 PCT/JP99/0451 8 



0.30i 



0.25- 




0 10 20 30 

t t t 




47/71 




48/71 



wo 00/10383 



PCT/JP99/04518 



AH/AH, SC20 



AH/AH 



B220 



AH/AH, SC20: v>^-~;bTc/K0-70X 
AH/AH : ^jtj^ailKO^'t?^ 



la 53 



49/71 



wo 00/10383 



PCT/JP99/04518 



K 
-D 
|v 
o 

\ 
o 

o 



rS 




■D 




l> 




Q 




ih 




< 












ilmll 


m 










♦ 









- 




tit 






o 











K 

[V 



u 



U 



o 
o 
o 
o 



o 
o 
o 



o 
o 



LO 



(|/Suj)g(g'/S|43y/^ 



50/71 



wo 00/10383 



PCT/JP99/04518 







1 




oo o 






o>c> 





o 
o 
o 



o 
o 



CO 

-L. 
U 



CM 

JL 
U 



JL 

u 



LO 
LO 



51/71 



wo 00/10383 



PCT/JP99/04518 




52/71 



wo 00/10383 



PCT/JP99/04518 




53/71 



wo 00/10383 



PCT/JP99/04518 





54/71 



wo 00/10383 



PCT/JP99/04518 





55/71 



wo 00/10383 



PCT/JP99/04518 



X 



00 



o 

CO 



OQ 
a. 



00 

•c 

o 

CO 

D 

-2 

Q. 



00 

X 

o 



O 




56/71 



wo 00/10383 



PCT/JP99/04518 



X 

CJ 



I 

A 

V 

IK 
I 



rs 

u 

A 

V 

iK 

t 



rs 

A 

V 

IK 
I 



X — 



CJ 



I ? 



a 



# L 



t 

O 

CO 



2° 



o 

A 



57/71 



wo 00/10383 



PCT/JP99/04518 



Mi 



X — 



OX) 



X 
Q 



A 
IK 

I 



rs 

A 

V 

IK 
I 



X 



•^^ 

A 

V 

iK 
I 



I f 



2 



J3 

SO 



as 



o 

A 



>1 



4 



2o 



X — 



CO 



58/71 



wo 00/10383 



PCT/JP99/04518 



2 



i 

I 

<r 
^^ 

A 
tK 
I 



U 

A 
IK 
I 



— oa 



od 




— CU 



J3 



t 



O 



CO 

I5< 



4 



59/71 



wo 00/10383 



PCT/JP99/04518 




60/71 



wo 00/10383 



PCT/JP99/04518 



2 




61/71 



wo 00/10383 



PCT/JP99/04518 




CJ 
C/3 

Q. 




wo 00/10383 



PCT/JP99/04518 




63/71 



wo 00/10383 



PCT/JP99/04518 



A 

n 



CO 



Q 
O 



o o o o o o 



o o o o o o 



CO S3 
« < 



> 



CJ 



CO 



GO 

Q 



o o o o o 



X X X X X 



oo 


m 




oo 


m 




m 






CO 


CO 


CO 








Q 


Q 


Q 



CO 

Q 



O 



w 



r- 
cn 

CO 

a 



o 



I 

m 

|CO 

Q 
4+- 



ool 

a 

CJl 

1 



m 

CO 
CO 

a 



m 

CO 

Q 



CO 

Q 



O 



f2 



C\J 



o. 



00 
CD 



64/71 



wo 00/10383 



PCT/JP99/04518 



m 69 



pGKPuro y°n-ym^<^ 



V / 



521D4 



CDIO 



65/71 



wo 00/10383 



PCT/JP99/04518 




66/71 



wo 00/10383 



PCT/JP99/04518 



CM 
CVI 



O 

CNJ 

S 



2: 

UJ 

u 



4> 
A 



2 



PC 



x 

I 

o 



m 

uu 
O 



p 
o 



68/71 



wo 00/10383 



PCT/JP99/04518 




69/71 



wo 00/10383 



PCT/JP99/04518 




70/71 



wo 00/10383 



PCT/JP99/04518 




71/71 



wo 00/10383 



PCT/JP99/04518 



SEQUENCE LISTING 
<110> KIRIN BEER KABUSHIKI KAISHA 

<120> Method for Modifying Chromosomes or Fragments Thereof 

<130> PH-681-PCT 

<150> JP 10-236169 
<151> 1998-08-21 

<160> 108 

<170> Patentin Ver. 2.0 

<210> 1 
<211> 20 
<212> DNA 

<212> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence; Primer 
<400> 1 

tggaaggtgg ataacgccct 20 

<210> 2 

<211> 22 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 2 

tcattctcct ccaacattag ca 22 

<210> 3 
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<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 3 

gcaatcggtc tgccggaaga 20 

<210> 4 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 4 

ttggatcact ttggacccag 20 

<210> 5 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 5 

ctctcctgca gggccagtca 20 

<210> 6 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Primer 



<400> 6 



tgctgatggt gagagtgaac tc 



22 



<210> 7 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 7 

agtcagggca ttagcagtgc 20 

<210> 8 

<211> 20 
<212> DNA 

<212> Artificial Sequence- 
<220> 

<223> Description of Artificial Sequence: Primer 



<210> 9 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 9 

tggtggctga aagctaagaa 20 



<400> 8 



gctgctgatg gtgagagtga 



20 
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<210> 10 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 10 

ccagaagaat ggtgtcatta 20 

<210> 11 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 11 

tccaggttct gcagagcaag 20 

<210> 12 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 12 

tgtagttgga ggccatgtcc 20 

<210> 13 

<211> 20 
<212> DNA 

<212> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Primer 

<400> 13 

ccccacccat gatccagtac 20 

<210> 14 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 14 

gccctcagaa gacgaagcag 20 

<210> 15 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 15 

gagagttgca gaaggggtga ct 22 

<210> 16 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 16 

ggagaccacc aaaccctcca aa 22 
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<210> 17 
<211> 20 
<212> DNA 

<212> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 



<400> 17 

ggctatgggg acctgggctg 20 

<210> 18 
<211> 22 
<212> DNA 

<212> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 

<400> 18 

cagagacaca ggcacgtaga ag 22 



<210> 19 
<211> 20 
<212> DNA 

<212> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 



<400> 19 

ttaagggtca cccagagact 20 

<210> 20 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Primer 

<400> 20 

tgtagttgga ggccatgtcc 20 

<210> 21 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 21 

caaaaagtcc aaccctatca 20 

<210> 22 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 22 

gccctcagaa gacgaagcag 20 

<210> 23 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 23 
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tcgttcctgt cgaggatgaa 



20 



<210> 24 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 24 

tcactccgaa gctgcctttc 20 

<210> 25 
<211> 21 
<212> DNA 

<212> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 



<210> 26 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 26 

tcatctgtaa atccagcagt 20 

<210> 27 

<2I1> 20 
<212> DNA 



<400> 25 



atgtacagga tgcaactcct g 



21 
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<212> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence; Primer 
<400> 27 

gatcccatcg cagctaccgc 20 

<210> 28 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 28 

ttcgccgagt agtcgcacgg 20 

<210> 29 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 29 

gatgaactag tccaggtgag tt 22 

<210> 30 
<211> 22 
<212> DNA 

<212> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 
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<400> 30 

ccttttggct tctactcctt ca 22 

<210> 31 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 31 

atagagggta cccactctgg 20 

<210> 32 
<211> 20 
<212> DNA 

<212> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 
<400> 32 

aaccaggtag gttgatatgg 20 

<210> 33 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 33 

aagttcctgt gatgtcaagc 20 

<210> 34 
<211> 20 
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<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 34 

tcatgagcag attaaacccg 20 

<210> 35 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 35 

tgtgaaggag gaccaggtgt 20 

<210> 36 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 36 

tgtaggggtt gacagtgaca 20 

<210> 37 
<211> 20 

<212> DNA 

<212> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 
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<400> 37 

ctgagagatg cctctggtgc 20 

<210> 38 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 38 

ggcggttagt ggggtcttca 20 

<210> 39 

<211> 20 

<212> DNA 

<212> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 

<400> 39 

ggtgtcgtgg aactcaggcg 20 

<210> 40 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 40 

ctggtgcagg acggtgagga 20 
<210> 41 
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<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 41 

gcatcctgac cgtgtccgaa 20 

<210> 42 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 42 

gggtcagtag caggtgccag 20 

<210> 43 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 43 

agtgagataa gcagtggatg 20 

<210> 44 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

13/32 



wo 00/10383 



PCT/JP99/04518 



<223> Description of Artificial Sequence: Primer 
<400> 44 

gttgtgctac tcccatcact 20 

<210> 45 
<211> 21 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 45 

ttgtatttcc aggagaaagt g 21 

<210> 46 
<211> 20 
<212> DNA 

<212> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 

<400> 46 

ggagacgagg gggaaaaggg 20 

<210> 47 
<211> 27 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 47 

atggactgga cctggaggrt cytctkc 27 
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<210> 48 
<211> 27 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 48 

atggagyttg ggctgasctg gstttyt 27 

<210> 49 
<211> 27 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 49 

atgrammwac tktgkwbcwy sctyctg 27 

<210> 50 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 50 

cagaggcagt tccagatttc 20 

<210> 51 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Primer 

<400> 51 

tgggatagaa gttattcagc 20 

<210> 52 
<211> 27 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 52 

atggacatgr rrdycchvgy kcasctt 27 

<210> 53 
<211> 28 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 53 

ccaagcttca ggagaaagtg atggagtc 28 

<210> 54 
<211> 28 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 54 

ccaagcttag gcagccaacg gccacgct 28 
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<210> 55 

<211> 28 

<212> DNA 

<212> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 

<400> 55 

ccaagcttca gaggcagttc cagatttc 28 

<210> 56 
<211> 28 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 56 

gggaattcgg gtagaagtca ctgatcag 28 

<210> 57 
<211> 28 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 57 

gggaattcgg gtagaagtca cttatgag 28 

<210> 58 
<211> 28 

<212> DNA 

<212> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Primer 
<400> 58 

gggaattcgg gtagaagtca cttacgag 28 

<210> 59 
<211> 60 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Probe 
<400> 59 

accttcatcg tcctcttcct cctgagcctc ttctacagca ccaccgtcac cctgttcaag 60 

<210> 60 
<211> 60 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Probe 
<400> 60 

tgatgctgca ccaactgtat ccatcttccc accatccagt gagcagttaa catctggagg 60 

<210> 61 

<211> 22 

<212> DNA 

<212> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 

<400> 61 
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ctggggtgag ccggatgttt tg 22 

<210> 62 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 62 

ccaacccagc tcagcccagt tc 22 

<210> 63 
<211> 36 
<212> DNA 

<212> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 
<400> 63 

aattcccgcg ggtcgacgga tccctcgagg gtacca 36 

<210> 64 
<211> 36 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 64 

gggcgcccag ctgcctaggg agctcccatg gttcga 36 

<210> 65 
<211> 33 
<212> DNA 
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<212> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 
<400> 65 

tcgaactagt aggagaagtg aacttgagga ggc 33 

<210> 66 
<211> 31 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 66 

tcgaactagt gattcagtga tgctgtgcag g 31 

<210> 67 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 67 

gagagttgca gaaggggtga ct 22 

<210> 68 
<211> 22 
<212> DNA 

<212> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 
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<400> 68 

ggagaccacc aaaccctcca aa 22 

<210> 69 
<211> 24 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 69 

gagctgcaag aactcttcct cacg 24 

<210> 70 
<211> 28 
<212> DNA 

<212> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 
<400> 70 

atgactctaa ggcaggaaca tctgtacc 28 

<210> 71 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 71 

ctgcgtgtgt aatcgtgtcc 20 

<210> 72 
<211> 20 



21/32 



wo 00/10383 



PCT/JP99/04518 



<212> DNA 

<212> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 



<400> 72 

tctgctgtga gtgaacctgc 20 

<210> 73 

<211> 20 

<212> DNA 

<212> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 



<400> 73 

aggaggcacc ttggataagc 20 

<210> 74 

<211> 22 

<212> DNA 

<212> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 



<400> 74 

tcactctgac ccacgataca gc 22 

<210> 75 

<211> 13 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence:Sfi I linker 
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<400> 75 

ggccgcwgcg gcc 13 

<210> 76 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 76 

tcgaggtacc gtgagaacaa gacagagaat gagggagg 38 

<210> 77 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 77 

tcgaggtacc taatgcagag gctctttggt gtacttgg 38 

<210> 78 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 78 

tcgagaattc agtagctggc actatctttt tggccatc 38 
<210> 79 
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<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 79 

tcgagaattc ggagaaagaa cacacaagga ctcggtc 37 

<210> 80 
<211> 8 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 80 

gcccgggc 8 

<210> 81 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 81 

tcgaggatcc gatagagaga ttgtcttaaa tgggtggg 38 

<210> 82 

<211> 37 

<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Primer 

<400> 82 

tcgaggatcc aacagctgga actcataaaa gcatagc 37 

<210> 83 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 83 

tcgaggatcc ctttagtgaa ggcaaaggaa gggacactc 39 

<210> 84 
<211> 39 
<212> DNA 

<213> Artificial Sequence' 

<220> 

<223> Description of Artificial Sequence : Primer 
<400> 84 

tcgaggatcc tgtaaagggg tagcctgtcc tctttcatg 39 

<210> 85 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 85 

cacatgacaa gagctcagcg 20 
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<210> 86 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 86 

tctgacttcc tcatgagagc c 21 

<210> 87 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 87 

tggatgtatc ctgtcaagag acc 23 

<210> 88 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 88 

cagacactct atgcctgtgt gg 22 

<210> 89 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial 
<400> 89 

gccctcatgg aaatctcctg gg 

<210> 90 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 90 

gcagcaacag atggaaggcc tc 

<210> 91 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 91 

gaacagaaag ccactcttgc tttccat 

<210> 92 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 

<400> 92 

accgagctgc aagaactctt cctcac 



Sequence: Primer 

22 

Sequence: Primer 

22 

Sequence: Primer 

27 

Sequence: Primer 
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<210> 93 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 

<400> 93 

ctctcctgca gggccagtca 20 

<210> 94 
<211> 22 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 

<400> 94 

tgctgatggt gagagtgaac tc 22 

<210> 95 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 95 

tggaaggtgg ataacgccct 20 

<210> 96 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Primer 
<400> 96 

tcattctcct ccaacattag ca 22 

<210> 97 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 97 

tcctcttttt ccttcctttg cctc 24 

<210> 98 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 98 

attattttgg gcgttgcgtg g 21 

<210> 99 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 
<400> 99 
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agtgagataa gcagtggatg 20 

<210> 100 

<211> 20 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence .-Primer 



<400> 100 

gttgtgctac tcccatcact 20 

<210> 101 
<211> 22 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 



<400> 101 

gagagttgca gaaggggtga ct 22 

<210> 102 
<211> 22 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 
<400> 102 

ggagaccacc aaaccctcca aa 22 



<210> 103 
<211> 20 
<212> DNA 
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<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 
<400> 103 

atagcagctt tgctccttcg 

<210> 104 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 104 

ttctctcctg cacatagccc 

<210> 105 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 105 

agtgagataa gcagtggatg 

<210> 106 

<211> 20 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 
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<400> 106 

gttgtgctac tcccatcact 20 

<210> 107 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 107 

tggaaggtgg ataacgccct 20 

<210> 108 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 108 

tcattctcct ccaacattag ca 22 
iB^'J#^ 1 ~ 5 8 *5 J: t>' 6 1 ~ 7 4 fd:. ^-(DiU.mm ^ ^"to 

ig^j#^ 5 9 *5 J; t>' 6 0 {i, y □ - -/(Dm.mmn ^ ^-r , 
mmmmsit. sfi ivyti-(Dm.mmm^^-t. 
i2^j#^ 76-79 fi. -/^^-^ -(Di^mmn^^-t. 
i3^'j#-^ 8 0 It. srf I V >ti-(Di^mMm^^-r, 
i5^j#^8 1 ~ 1 0 8{i. -/^-(•^-(Dm.mnm^^^, 
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